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FOREWORD

Item 6 of the Outer Continental Shelf (OCS) Environmental

Studies Program, BLM OCS Study Contract #08550 -C T5-21, requires

that The Aerospace Corporation define and document a basic Data

Management System for submittal to the Contracting Officer’s Author -

ized Representative (COAR) at the Bureau of Land Management (B LM),

Washington, D. C. Office. This report fully des tribes all work

accomplished and findings related to the investigation of that Task.

The Data Management System defined in this report was

designed within the requirements delineated in the Environmental Studies

Program statement of work. It is believed that this report satisfies

the requirements for content as outlined in the OCS Study contract.

However, this is the only major report within the study that does not

permit a draft to be submitted with subsequent interplay of ideas

between B LM and the originators prior to the final form. We believe,

as noted within this report, that interplay is extremely important.
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1 . 0 SUMMARY

Although oil and gas exploration, drilling, operation and abandon-

ment have been experienced in specific locations on the Outer Continental

Shelf (OCS), the activities to date are minimal in relation to intended

future leasing programs. The governments’ intent is to use the

known and suspected vast energy resources of the OCS to alleviate substantial

portions of the Nations energy needs in the near future (5-10 years).

Contravariant to this goal is the opposition to such growth by many

elements of our society. This opposition has been increased by past exper-

iences with disastrous accidents related to exploration of energy resources

from the OCS (e. g., Santa Barbara oil spill, 1969). These opposing forces

have been ins trumental in obtaining legislation, statutes, etc. , imposing

regimented procedures, requirements and guidelines on Federal agencies

when exploitation of resources are involved and the quality of the e 93s -

ment is also at stake (e.g. , NEPA).

The U. S. Department of Interior, and many of its agencies are

directly involved in this controversy over increasing demands for energy

and the maintenance of a quality environment.

In relation to current and planned mineral extraction from the

OCS, the Bureau of Land Management (BLM) is tasked by Interior to develop

an Environmental Studies Program for the OCS addressing issues of concern.

This entails, in general, development of baseline sampling criteria, monitor-

ing criteria and prediction techniques to assess at any phase of oil/ gas

activity the status or impact of such activity on the quality of the environment,

and to develop corrective actions, when appropriate.

Inherent to this responsibility is the acquisition, processing,

analysis and evaluation of vast amounts of data (as the leasing programs

are expanded) which will be required for effective assessments of conditions

or as inputs to decisions related to the oil/gas programs.



The subject of this report is Item 6,,

System Definition”, of the ‘ ‘OCS Environmental

tracted by BLM to The Aerospace Corporation.

‘‘ The Data Management

Studies Program, “ con-

An overview of this task is

presented

1 . 1

in the following.

Objectives and Scope

The basic objective was to “define and document a basic data

management system for the orderly flow of information between data cone c -

tions, analysts, and the program decision make rs. “ In achieving this

objective “every effort will be made to design the system to be compatible

with ( 1 ) existing government owned/leasing proces sing equipment that is

available to the OCS Environmental Studies Program and (2) other software

programs /routines that have been developed for processing or analyzing

similar data.

The s cope included, but was not limited to, evaluation of data

needs, geographic areas of concern, agencies involved, user requirements,

hardware availability, software system availability utility and functional programs

available, status of related oceanographic projects, status of on-going OCS

data projects and state -of-the-art for processor/software combinations.

1 . 2 Approach

Initial efforts were directed to contacting involved agencies.

groups or individuals, acquisition of relevant data or information and

categorizing obtained mate rial. Subsequently, the tasks were to develop

desired Data Management System (DMS)  requirements, to assess alternate

approaches to meet requirements, to evaluate existing hardware and soft-

ware systems that were candidates, to investigate existing oceanographic or

water quality data systems and to recommend, from these tasks, an

implementation plan for the B LM OCS Data Management Sys tern.



1 . 3 Obvious Study Deficiencies

Although considerable definition of a recommended Data Manage -

ment System was developed, this definition lacks solid information relevant

to data needs that will emanate from other efforts or studies not yet completed.

For example:

o complete description of all measurements that will be required

for the OCS  Environmental Baseline, the downstream OCS

Environmental Monitoring, the specific geographic areas, etc.

o for the above, the accuracy, the number and the frequency of

measurements to be taken

o the proc es sing, handling or identification of samples

e specific data retention or retrieval requirements.

Alongwith the above, not all inclusive, deficiencies is the obvious need for active

interplay on the proposed DMS described herein with involved agencies, groups

●
or individuals before specific implementation tasks for a BLM OCS DMS is

pursued.

1 . 4 Study Ground Rules and/or Assumptions

The primary ground rules and/or assumptions used in this study were:

● The DMS should consist of a centralized facility with remote access

from the field (alternates were reviewed)-

● The DMS should provide timely access alongwith the ability to

manipulate data for display and analysis.

e The priority for selection of processors would be equipment

(1) owned and operated by BLM (2) owned and operated by DOI

(3) owned and operated by other government agencies (4) C15C

Inf onet and (5) commercial.

● Pursuant to the above, candidate computers were established

as :

3



/B LM B5500, Denver, Colorado

/ B M B5500, Denver, Colorado

/BR CYBER 74/28, Denver, Colorado

/GS IBM 360/65, Washington, D. C.

/GS IBM 370/155, Reston, Virginia

/USDA IBM 360/65, New Orleans, Louisiana

/ c s c UNIVAC 1108 (GSA), El Segundo, California

1 . 5 Data Considerations

The data needed for the OCS Environmental Studies Program has

been somewhat structured for specific areas (e. g. , Mississippi, Alabama,

Florida. (MAFLA), is being developed for other areas, and has not yet been

quantified for many OCS locations. Related oceanographic and water quality

data needs have, however, been addressed by many agencies (Federal, State,

University, et al) over the years and basic types of information exist for

establishing criteria for acquisition, processing, etc. Examples are NODC,

●
EPA, GURC, and Westinghouse.

As to the quantity, accuracy, frequency, etc. , of needed OCS

data, the picture is not as yet very clear. If MAFLA was taken as repre-

sentative of the 17 identified OCS areas (and it certainly would differ in

many respects ) and the data requirements identified there (conservatively

300, 000 items) were merely multiplied - the total OCS requirement would

approximate 5 million items of data. A gross inaccurate approximation, but

useful in developing the DMS concept postulated herein.

The need for data by the BLM Regional or field offices covers

the gamut from hydrography, biological, to social-economic conditions of

states contiguous to the OCS area of concern. Further, the agencies in-

volved in the total data problems range from Federal (B LM, GS, FWS, EPA,

FPC, et al), those in states affected and the public. The interface, inter-

actions and interplay of “participants” are complex.

4



1 . 6 Data Management System (DMS)  Requirements

The DMS should support the BLM OCS Minerals Management

Program whose goals include the orderly development of marine resources

on the continental shelf and the protection of the marine environment. To

assist in these goals, the DMS must provide BLM investigators and

decision makers with timely, accurate information drawn from an accumu-

lation of data and observations made by BLM and other agencies with

responsibilities on offshore lands.

The DMS must provide ( 1 ) a repository for all OCS  environmental

data, (2) means for detecting change, (3) methods to relate change to cause,

(4) techniques for early warning of impact, and (5) modes to aid research in

prediction. The System should also allow the users at various offices or

laboratories immediate access to reguired information with provision for

preparation and dissemination of requisite reports.

Finally, the system should be configured to allow for incre-

mental growth - from near term needs to maximum potential for the total

OCS areas.

@ Basic Design Objectives

The basic design objectives utilized in definition of the

DMS were;

(1) A computer-based system available to all BLM users.

(2) Broad-based data storage, retrieval, computational,
summary and modeling capability.

(3) Rapid response and at a minimum turn around time.

(4) Easily interfaced to user prepared programs.

(5) Simple for users to learn and operate.

(6) Flexible modular design for adapting to new
requirements.
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(7) Computer hardware independence.

(8) Minimum maintenance.

● Design Goals

The top level design goals necessary to achieve the above

objectives are:

(1) User Orientation

(2) Flexibility

(3) Program Modularity

(4) Program Expansion

(5) Minimum Use of Computer Memory

● Design Requirements

Specific design requirements are outlined herein and range

from storage capability, interactive, batch and remote batch, access,

user command structure, etc. to catalogs, file definition, text storage,

data base recreation, management system architecture, etc.

● Documentation Requirements

Thorough and well organized documentation is required to

allow for growth and convenient updating with emphasis on completeness

and clarity. Types required are:

(1) Users Guide

(2) Computational System Description

(3) Executive System Description

(4) Program Listings



1 . 7 Proposed DMS Design

The DMS proposed use of a centralized BLM facility for

which all users have access to the data base either by direct batch

mode methods or through a remote terminal, The computer used is

available within the medium-to -large stale government installations

reviewed.

The DMS design provides for (1) the use of a general data

base management system, (2) open-ended computational and modeling

capability, (3) easy adaptation to new requirements ~ (4) flexible

application, (5) efficiency in operation and (6) simplicity of structure.

The proposed concept combines a system of functional and

utility proces sing programs, related to individual analysis needs,

linked together by interface logic and controlled by an executive program

that will allow users to exercise processors in whatever sequence

o necessary for any particular study. System elements include:

o User Specification Processor

o Execution Processor

o Utility Processor Library

o Functional Processor Library

1 . 8 Computer Hardware Assessment

In accordance with BLM direction, seven computer hardware

systems were examined for application in the DMS. Each with

summary comment are itemized below:

(1)  B5500,  BLM,  Denver - unacceptable for DMS due to
present batch mode and planned replacement
(January 1976)

(2)  B5500,  BM,  Denver - unacceptable for DMS due to
short term usefulness, being replaced (August 1975)
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(3) Cyber 74/28, BR, Denver - heavily committed and
the refore rejected for DMS

(4) IBM 360/65, GS, Washington, D. C. - suitable for
DMS, due to become DOI service machine, availability
hard to assess

(5) IBM 370/155, GS, Reston - suitable for DMS, avail-
ability uncertain

(6)  IBM 360/165,  USDA,  New Orleans -  suitable  for  DMS,
dedicated to USDA mission, not recommended for DMS

(7) Univac 1108 (INFONET) - potential capability for DMS,
not a high priority choice

Of the above, the potential availability of the GS machines and a new B LM

facility in Derive r appear to offer most promise.

1 . 9 Software Assessment

In the software area, three areas were evaluated:

(1) Four existing oceanographic and water quality data
systems; namely, GURC, NODC, EPA and Westinghouse

(2) Seven data proces sing packages; namely, EDMPAS,
GIM, GIPSY, IMS, NODC, STORET and System 2000

(3) Numerous functional and utility software systems

All four in (1) above would require extension of capability to meet DMS

needs and were therefore rejected. Possible interim processing

capability is attractive, however. Of the seven data processing

packages in (2) above, only System 2000 is deemed appropriate for

DMS. For (3) above, the selection from a plethora of programs is

dependent on user requirements not yet identified.

1 . 1 0 Recommended Implementation

Based on what is considered a preferred DMS  configuration

and the availability of hardware and software systems, a two phased

implementation program is recommended.

8



Phase I would entail use of the DOI IBM 360/65 for system

development and pilot testing.

Phase II would involve translation of the DMS from Washington,

D. C. to the B LM facility in Denver, when it is sufficiently configured to

accommodate the DMS.

The data base management system recommended would be

SYSTEM 2000 in both phases.

During the implementation, development and test in Phase I,

an interim capability could be achieved by BLM through arrangements for

use of NODC or GURC.

The recommended DMS has been designed in keeping with

identified system requirements and is schematically shown in Figure 1-1,

following.

9
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2 . 0 INTRODUCTION

There are many controversies over the projected expansion

leasing program for oil/ gas exploitation on the Outer Continental Shelf

of the

(Ocs).

The Nation’s need for additional energy resources is in conflict with many

elements of society keenly concerned with environmental disturbance. The

U. S. Department of Interior, aware of these concerns, has through the Bureau

of Land Management (BLM) initiated the requirement for an OCS Envir on-

mental Studies Plan to address questions associated with environment on the

OCS during current and planned oil/ gas activities.

The OCS  Environmental Studies Program has been contracted

to The Aerospace Corporation (Contract No. 08550 -GT5-21).  This report

covers Item 6 of that Program, OCS Data Management System Definition.

This document presents discussions on data needs, agencies involved,

design concepts, hardware and software assessments, recommended Data

o Management System for implementation and related Appendices.
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3 . 0 STUDY DESCRIPTION

3 . 1 Information System Need

To fulfill its responsibilities for the management and protection

of federal Outer Continental Shelf (OCS)  lands as directed by Congressional

statute, the U. S. Department of the bterior (DOI) through the Bureau of

Land Management (BLM) must be cognizant of all actions related to those

lands on a continual basis. Information of interest, in connection with the

proposed OCS oil and gas development, includes an Environmental quality

baseline; lease status * platform permit and construction status; the environ.

mental con ditions during exploration and production operations; and the

status of any mineral development on adjacent state tide and submerged

lands .

While the potential volume of data that must be gathered to satisfy

BLMIs environmental monitoring responsibility alone justifies the use of a

data management system of fairly elaborate proportions, the geographic

separation of BLM offices and contracted investigators requiring access to

the data, the scope of necessary oceanographic studies, and the diffuse

nature of non-BLM information sources necessitates the development of a

well-planned system specifically tailored to fulfill the present and future

needs of BLM’s OCS program. This system should be responsive to

requirements levied by decision-making program management in BLM

headquarters and in field offices. Further, the system should assist in

the detailed accounting associated with the collection, analysis and storage

of environmental samples acquired during field investigations, yet provide

a sophisticated tool for an application in scientific analyses and in the

evaluation of environmental impacts.

3 . 2 Basic Task

Recognizing the need for a data management system to support its

activities, the Bureau of Land Management ts Division of Minerals Environ-

mental Ass es sment as signed the Aerospace Corporation the task of defining

a basic system to provide for the orderly flow of information between data
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collectors, analysts and program decision makers. This is Item 6 of the

OCS Environmental Studies Program which the Aerospace Corporation is

contracted to perform for BLM. The work statement is provided below.

Data Management Definition - The Contractor shall
define and document a basic data management system
for the orderly flow of information between data
collectors, analysts, and the program decision makers.

Every effort will be made to design the system to be
compatible with ( 1 ) existing government owned/leased
proces sing equipment that is available to the OCS
Environmental Studies Program and (2) other software
programs/ routines that have been developed for pro-
cessing or analyzing similar data,

3 . 3 Study Approach

The Aerospace study effort entailed a series of meetings and

telephone contacts with organizations currently using data base management

systems for environmental observation data, with BLM personnel having

requirements which must be met by the system to be defined, and with IBM

personnel who have conducted a survey of DOI computing capabilities and

will propose a plan satisfying DOI future needs within the next few months.

Table 3-1 lists the primary contacts.

In addition to direct contacts with involved agencies or personnel,

the Aerospace effort included a search through open literature describing

data base management systems used by government, a review of product

summaries describing commercially available systems, and a detailed

analysis of material acquired from the Environmental Protection Agency

(EPA), Geological Survey (GS), Gulf Universities Research Consortium

(GURC), National Oceanographic Data Center (NODC),  and Westinghouse

Oceanic Research Laboratory. A review of the final MAFLA baseline study

reports was also performed. These were acquired from the Bureau of Land

Management Regional Office in New Orleans, Louisiana.

The hardware studies undertaken for this task made extensive use

of Aerospaces previous and continuing involvement in computer system

13



T A B L E  3 - 1 . R E P R E S E N T ATI V E  C O N T A C T S  (Sheet  1 Of 2)

Organizations

Bureau of Land Management (BLM)
Los Angeles, California
New Orleans, Louisiana
Washington, D. C.

Council of Environmental Quality ( GEQ)
Washington, D. C.

Department of Agriculture (DOA)
New Orleans, Louisiana

w
A Environmental Protection Agency (EPA)

Cincinnati, Ohio
Washington, D. C.

Geological Survey (GS)
Menlo Park, California
Metarie, Louisiana
Reston, Virginia
Santa Barbara, California

Gulf Universities Research Consortium (GURC)
Galveston, Texas

International Business Machines (IBM)
Gaithersburg, Maryland

Personnel

R. Barkey H. Hyatt
R .  Brock R. Lawton
F. Cuadrado J. Linne
D. Deberard D, Lipka
V. Ehlerding F. Monastero
E.  Forsee H. Sieve rding
W. Harem E. Tennyson

J. Reisa

L. Porche

S. Conger
F. Leutner

L .  B r a y
L. Deiter
R.  Either
J .  Ficke
D.  Giroir
L. Hammons

I.  Miller

P. Friedman
B.  Porter

P.  Taylor
C .  Weber

R .  Kelley
W. Martin
R. McNally
J. Morrison
H. Oden
C. Shawen

J. Sharp

P. Thomas



TABLE 3-1 . REPRESENTATIVE CONTACTS (Sheet 2 of 2)

Organizations Personnel

National Oceanographic Data Center (NODC  )
Washington, D. C. A. Barge ski R. Holmes

J .  Churgin

State University System of Florida
Institute of Oceanography (SUSIO) P.  Blizzard
St. Petersburg, Florida M .  Rinkle

Westinghouse Oceanic Research Laboratory
Annapolis, Maryland D. Ela

T.  LaCrosse

R. Smith

H.  Palmer
C. Ransome



●
activities for other agencies within the federal government.

Using information gained through the noted contacts and reviews,

systematic studies and evaluation were performed to develop the system

concept contained herein.
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4 . 0 OVERVIEW OF OCS DATA (STATUS AND NEED)

The geographic areas of concern to the OCS Environmental

Studies Program are shown in Figure 4-1. The status report on current data

gathering efforts and discussion of overall needs are presented in the

following.

4 . 1 Baseline Environmental Surveys

The objective of OCS baseline surveys is to establish environ-

mental conditions as they are before oil and gas development commences.

This set of data may be referred to as benchmark data, pre-drilling data,

or baseline data depending on the length of time studies have been con-

ducted and on the extensiveness of the measurements.

If collected in sufficient time, the data can be used for: site

selection (i. e. , Gulf of Alaska or South Texas), tract selection or tract

exclusion, preparation of environmental impact statements, preparation of

special lease stipulations, changes in operating orders and/or regulations

governing existing leases, and as a baseline against which future measure -

ments taken during the monitoring phase may be compared for the purpose

of determining changes in environmental conditions.

Development of an overall strategy for establishment of a baseline

in a given geographic area is dependent upon many factors, but must con-

sider all of the following: Hydrographic conditions, the nature of biologic

populations, ambient levels of hydrocarbons and certain trace metals,

existing natural hazards. In general, baseline environmental surveys are

directed to provide the best information, within time and monetary

constraints, in the following subject areas:

● Hydrography - there must be adequate data to aid in the

prediction of spill trajectories, and to characterize the

natural environment.

● Biology -

plankt onic

the nature and variability of

populations should be known.
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hydrocarbons and trace metals must be established. The

ultimate goal is to be able to distinguish between natural

variability and man-induced changes.

o Geology - sediment characteristics, including geochemical

parameters, mineralogy, grain size distribution, the nature

of clay minerals, and the aerial extent of these parameters

are important measures of existing conditions. Near-surface,

or surface structural features such as growth faults, mud

lumps, underground springs, or buried karst topography

that indicate unstable bottom conditions should be mapped

from seismic records.

● Resource Evaluation - studies must be adequate to assess

other natural resources such as fisheries and wildlife

potential or mineral potential other than oil and gas. Rec-

ognition of natural sources of petroleum hydrocarbons from

underwater seeps is also essential.

● Weather Conditions - simultaneous data on atmospheric

and oceanographic conditions can aid in developing a circulation

and spill trajectory model with a high degree of reliability.

Below, several on-going and proposed environmental baseline surveys are

summarized.

4. 1.1 Mis sis sippi-Alabama-Florida (MAFLA) OCS  Baseline Study

The MAFLA baseline study was begun in April, 1974, and was

conducted by the State University System of Florida Institutes of Oceanography

(SUSIO) . It constituted an intensive short-term effort at collecting oceano-

graphical, biological, and geological information in the MAFLA area before the

scheduled exploration activities were begun. Classical oceanographic

techniques were employed in the data collection period, including water

collection for microbial biomass, micronutrients , low molecular weight

hydrocarbons, dissolved oxygen, organic carbon (particulate and dissolved),
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trace metals, particulate high molecular weight hydrocarbons, temperature,

salinity, and depth, and stepped oblique tows for zooplankton using . 5 meter

nets with opening/closing devices. All these samplings were done on 15

master stations and 4 control stations. Bottom sampling was accomplished

on 40 master stations and 25 control stations. This sampling included the

following: box cores for infaunal  macrofauna, hydrocarbon analysis, trace

metal analysis, total organic carbon, and sediment analysis. Bottom

photography and dredges were used for characterizing epifauna and epiflora.

Analysis of samples taken during the 60 day sampling period

has recently been completed and a final report summarizing the study was

released in March, 1975. This analysis included the sorting and identifi-

cation of organisms, sedimentological characterizations, and the chemical

analyses of water, sediments, and organisms to determine the baseline

levels of hydrocarbon and trace metal contamination, Quality control checks

on the chemical analyses were also provided for in the contract. (A

summary of the MAFLA data base is included in Appendix B). It is felt

that the research effort produced substantive information which will provide

an adequate baseline against which future changes due to oil and gas

operations can be compared.

In conjunction with the MAFLA baseline study, a contract was

awarded to SUSIO,  University of Alabama, University of Miami, Texas A&M

University and NOAA’s Atlantic Oceanographic and Meteorologic Labora-

tory (AOML) in Miami to compile, summarize, and present all existing

hydrographic data for the eastern Gulf of Mexico. Data includes what is

available from National Data Centers, published literature, unpublished

research results, and personal files. This study will provide the best

available analysis of the circulation patterns in the deep water of the

Eastern Gulf and continental shelf, and will show the relationship between

the two. Availability of the data will enable the Bureau to plan future

sampling programs in such a way as to maximize the quality of data being

returned. It will also enable the prediction of spill trajectories from off-

20



shore platforms and probable impact to water column organisms as a result

of a spill.

4. 1.2 Gulf of Alaska Baseline Data Gathering

A baseline environmental data gathering plan similar to the

MAFLA baseline study has been proposed for the Gulf of Alaska. It is

planned that NOAA, in conjunction with the Geological Survey and the Fish

and Wildlife Service, will conduct the study. While some work by NOAA

ships has begun, full implementation of the required sampling work has yet

to get underway.

4. 1.3 Other Potential Data Gathering Programs

Environmental baseline studies similar to the MAFLA and Gulf

of Alaska programs are planned for initiation in calendar year 1975, in the

South Texas area, Southern California, and at some undesignated site on the

Atlantic coast. The South Texas baseline study will be conducted by the

Geological Survey in Corpus Christi, in conjunction with the Fish and Wild-

life Service, NOAA, and Texas universities. Implementation of the sampling

program in South Texas also awaits budget approval. The studies in the

other areas are still in the planning stages.

4 . 2 Environmental Monitoring Programs

Environmental monitoring programs are the natural follow-up

programs to the environmental baseline programs. Utilizing similar

sampling and analytical techniques, and previously identified sampling sites,

additional collections of organisms, sediments, and water will be accom-

plished after exploration (and possibly production) have begun. After

analysis and data reduction, a comparison of the environmental parameters

measured can be made, and an estimate of the correlation between the

observed changes and the degree and proximity of oil and gas development

can be developed. This program should also include monitoring of

individual drilling rigs in order to evaluate the total environmental effect

of rig placement and operation. Later when, and if, there is sufficient

21



production from a field to warrant construction of a pipeline to shore,

detailed pipeline corridor studies must be completed.

There is no question that the greatest environmental impact of

spilled oil would be in the coastal zone, and that an understanding of these

sensitive and vital transition areas is essential. Spill trajectory analysis

based on hydrographic and meteorologic data will delineate those coastal

areas most likely to be affected in the case of a spill, thus permitting more

intensive studies and better definition of ambient conditions. Studies of

toxic and sub-lethal effects of native crude on selected organisms will aid

in answering the question of long-range effects of development and product-

ion and will also establish criteria for determining what are dangerous

levels of hydrocarbons and when these levels are reached.

Monitoring studies in all geographic areas that have baseline

studies will continue for several years after the onset of development, in

order that the longer range impacts may be quantified. Parallel to these

OCS baseline and monitoring studies will be site specific studies for areas

of special interest, and special subject studies to better understand

particular phenomena. At the present time, no monitoring programs have

been designed, and no contracts awarded or memoranda of understanding

between agencies formulated. Preliminary planning by the OCS Research

Management Advisory Board (See Appendix A) has begun, however.



5 . 0 SPECIFIC OCS  DATA CONSIDERATIONS

OCS field office data needs are many and varied depending upon

the state of OCS area activity. Activities performed by field office staff in

support of the BLM OCS land management and protection role include:

● Resource analysis for tract selection.

● Site specific environmental impact statement preparation.

● Revision and update of OCS knowledge, including the definition
of natural changes and the preparation of incident case
histories.

● Incident asses sment and evaluation including source deter-
mination and prediction of shore impacts.

● Assessment of clean-up effectiveness.

e Environment degradation detection.

5 . 1 Types of Data

The information presented below defining the types of data

required to support BLM activities was gathered from interviews with BLM

field office staff. It should also be mentioned that the timely access to data

and the ability to manipulate it for display and structural analyses was an

expressed concern.

Geology

●

●

●

●

●

Physical Geology

Faults, dips, thrusts, synclines, anticlines

Plate tectonics

Earthquake epicenters

Ocean depths

Petrology

Mineralogy (types, location, potential reserves

Stratigraphy (layering of sediments)

Depth, thickness and deposition of sediment strata

Geo-phenomena

Earthquakes
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History
Potential

Direct seismic vibrations
Area affected
Duration

Affects
Ground breakage

Horizontal and vertical displacement
Location and extent
Direction

Landslides (submarine, sub-aerial)
Location and extent

Liquefaction of sediments
Location and extent

Differential Settlement
Location and extent

Seismic sea waves (tsunami)
History
Potential
Location

Volcanic Activity
Same effects as earthquakes (except liquefaction)
History and potential
Location
Type of eruption
Hazard areas
Unstable sea floor

● Gee-morphic

Historic record of the formation of the ocean floor

Meteorologic

● Seasonal information regarding winds, storms,
visibility, fog, structure icing, dew point, ice fog,
25-50-100 year cycle trend plus maximum storm and
monthly precipitation.

Physical and Chemical Oceanography

● Tides - extremes, season of extremes, velocity and
volume of transport

● Currents - velocity and direction

● Surface and subsurface circulation - direction of
movement, velocity
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● Sea state (waves and swells) - wave height and periods,
25-50-100 year history of wave heights, maximum wave
h+ights and projected data.

● Onshore floods - location, extent, projection history and
cyclic trends.

● Salinity - dissolved salt in parts/1, 000.

● Water Temperature - surface and thermocline depth by
month.

● Ice - probable areas of occurrence, history of frost in
degree days by month. Ice hazards.

Oceanography

●

o

●

Coastal

●

●

Sediments - Sediments in suspension
including particulate organic carbon.
are needed.

in milligrams/liter
Turbidity and ph

Chemical Analysis of Water - oxygen, phosphate, nitrate,
nitrite, ammonia, silicates, dissolved organic carbon,
trace metals, nutrients and toxic substances.

Pollution source data.

and Marine Animals

Zooplankton and Benthic Invertebrates

Species list
Life cycle
Distribution (by season for marine)
Abundance (by season for marine)
Habitat requirements (by season for marine)
Productivity
Effect of pollution upon
Ecological significance
Historical accounts of population (Benthic Invertebrates)

Fish

Species list
Species distribution by season
Seasonal migration patterns
Species abundance
Life cycles
Historical account - populations
Food habits/ requirements
Habitat requirements (water/0 2)
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Commercial fishing statistics by species and oceano-
graphic region

Effects of oil pollution
Fisheries industry (harvest by species and statistical

region - economic importance)
Biological/ecological significance
Endangered/threatened species
Critical habitat areas

e Mammals /Birds

Species list
Species distribution by season
Seasonal migration patterns
Species abundance by season
Species density by season
Food habits/requirements (seasonal)
Species behavioral adaptations (human disturbance,

vessel traffic, aircraft traffic, noise)
Habitat requirements
Species historical account (distribution and

population)
Life cycle
Endangered/threatened species
Management policy (state and federal)
Effects of oil pollution
Biological/ecological significance
Marine mammal rookeries and/or concentration areas -

map catalog (indicating abundance)
Seabird colony map cataloging which includes abundance
Critical habitat areas

● Decomposes (coastal upland and marine)

Species list
Life cycle
Location
Distribution
Abundance
Effects of pollution

Q Plants

Species list
Life cycle
Distribution by season
Abundance
Habitat requirements
Productivity
Effects of pollution upon
Ecological significance
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Location Specific Information

● Archeological and historical site inventory.

● Access to BLM land status system.

● Naval Oceanographic Office information related to
shipwrecks and nautical hazards.

● Shipping lane location, traffic, use and restrictions.

e Lease status, encumbrances, mineral production data,
authority terms, OCS operating orders, special lease
stipulations.

● Platform locations, status, production, inspection
review, accident history.

● Pipeline locations, status, capacity and accident history.

Oil Accident Information

History (cause, damage)
Probability of oil spills in a particular area
Probable movement (vert. and horiz. ) of oil spills
Rate of spread
Time estimate of bio-degradation
Reaction time for containment
Availability of equipment
Volume of spills
Status of corrective action

Socio-Economic Information (Contiguous States)

● Population (state, regional, local)

Density
Composition

Race
Age
Education
Income
Occupation
Average length of residency

Employment’
Work force composition
Occupational composition

Unemployment
Available work force composition
Social characteristics of the unemployed
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Income
Employed by occupation
Available unemployed by occupation
Age groups
Race
Education

● Social Infra-Structure (state, regional, local)
Expressed per 1000 people

Hospital beds
Police
Firemen
Classrooms (elementary, secondary, college)
Acres of recreational areas
Child care centers
Mental health facilities
Public safety expenditures
Public facilities expeditions
Bonded indebtednesss
Teachers - students
Etc . . . . . . .

● Industrial Infra-Structure (state, regional, local)

Industry Category
Employed and available unemployed by industry.

Seasonally and annual average.
Labor supply projections - short run and long run.
Capital or labor intensiveness of each industry on

a comparable scale.
Seasonal annual average, and median incomes per

industry.

● Regional Economics

Tax rates - income, sales, corporate, etc.
Average wages and salaries
Basic and non-basic industries
Industry inventory
Property values

Administrative Information

o Research contract status.

● Index of appropriate jurisdictions and agencies for a
particular subject.

● Public and official query service.
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5 . 2

● Abstract on environmental impacts, economic impact
of cultural integration and industrial dislocation, and
opportunities cost of industrial development.

Parameter Requirements

The use of environmental parameters to support various

investigations is illustrated in Table 5-1, extracted from the Research

Institute of the Gulf of Maine (TRIGOM) study and other sources.

5 . 3 Map Display Needs

Finally, the question of data presentation. Interference and

effect cannot be easily discerned from inspection of large tabulations of

data. In the OCS environment, a map is the most adequate method of data

presentation. The following was extracted from a BLM report discussing

the subject:

Foremost in the OCS mineral leasing program is the need

for accurate, comprehensive maps showing offshore lease blocks. To

date, the plan coordinate system of the adjacent state has been used in

laying out the 5000 acre (Louisiana) or 5760 acre (Texas and the Pacific

coast) blocks. This has resulted in problems such as negative coordinate

numbers in the OCS, and numerous zone changes resulting in fractional

lease blocks. OCS lease maps for the Atlantic and Gulf coasts and Alaska

are being prepared based on the Universal Transverse Mercator system

to minimize this problem.

Besides lease maps, there is a pressing need for compre-

hensive and up-to-date hydrographic, bathymetric, biologic, geologic, and

geographic maps. In most OCS areas, detailed maps of these types do not

exist. If they did, they would provide ready access to data for the prepar-

ation of environmental impact statements, and would facilitate long-range

planning efforts by delineating the least environmentally sensitive areas.

Outlined below are the specific types of maps that BLM requires.
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TABLE 5-1 .

ACTIVITY

1. Dredging and
spoil disposal 1/ a.

2. Construction of
Pipelines  1 /

b.

c .

d.

e.

g“

ENVIRONMENTAL PARAMETER REQUIREMENTS

DIRECT EFFECTS

habitat 10Ss

destruction and loss of
resident biota

interference with ground
water quality and quantity

salinity intrusion

turbidity

contamination of dredged
and disposal site with toxic
elements in sediments

a. disruption of bottom
habitat - open ocean

b. turbidity - open ocean

c. disruption of drainage
in wetlands

a.

b.

c.

d.

e.

g“

a.

b.

c .

PARAMETERS REQUIRED

habitat inventory (70 10Ss over time,
historical or endangered environ-
ments - i .e. wetlands ) productivity
index of habitats

inventory of biota by habitat and
notation of those species endangered
or threatened

water table contours and quality,
identification of major aquifers

estuarine salinity profiles, ground
water contours

delineation of bottom sediments;
current levels of turbidity and
current sources of sedimentation,
current 02 p r o f i l e s

inventory of sediments - source,
origin, age; sedimentological
parameters (texture, heavy
minerals, toxins)

same as (a) and (b) above

temporary effect; dependent on
type of sedimentation and current
sedimentary levels

watershed drainage systems



TABLE 5-1 . ENVIRONMENTAL PARAMETER REQUIREMENTS (Continued)

ACTIVITY

d.

DIRECT EFFECTS

destruction of marsh
vegetation

3. Supe rtanke r
Operations 1/

e.

f.

a.

b.

c .

loss of habitat

erosion

increased turbulence,
scouring and wave gener-
ation causing erosion and
sediment transport, and
increased turbidity

increased navigation
hazard -

spillage of oil - causing
1. damage to beaches,

-recreation impacts
-mollusk damage
-destruction of bird

nesting habitat

2. damage to estuaries
and their ecosystems

3. damage to marsh
vegetation and soil
erosion

d.

e.

f.

a .

b.

c.

PARAMETERS REQUIRED

inventory of unique or
endangered vegetation

inventory of habitats and
ecosystems

topographic contours, soil
maps

channel depths, composition of
sediments, existing turbidity levels,
existing 02 l e v e l s

level of use by small crafts; inci-
dence of accidents in past

1.

2.

3.

Beach inventory
-level of recreation use
-extent of clam and mussel flats
-definition of wildlife habitats
and species nesting in intertidal
zone

Estuary inventory - description
of ecosystems and key species
including shellfish and finfish
larvae

wetlands inventory - type of
plants and soil ( relative tolerance
to oil pollution)



TABLE 5-1 . ENVIRONMENTAL PARAMETER R ECNJIREMENTS  (Continued)

ACTIVITY

4 . Platform
Construction 2/

5. Drilling
Operations 2 /

DIRECT EFFECTS PARAMETERS REQUIRED

4. destruction of species - 4. species diversity indexes -
decreased species areas already stressed, areas of
diversity (toxic effects to high quality, areas marginally
organisms)

5. disruption of feeding or
breeding or other
behaviors of birds and
mammals and other
key species

6. sublethal damages
to organisms

d. oil spillage - nature of
damages variable accord-
ing to physiography,
hydrography, weather
conditions

a. turbidity
b. bottom habitat 10Ss

new habitat loss
;: visual dis ruption

e. navigation hazard

stressed, tolerances of key
species, trophic diagrams

5. life histories of key species

6. life histories of key species
(life span, productivity inci-
dence of disease, etc. )

d. physiography
hydrography
weather conditions

a. bottom geology
b. habitat inventory, species inventory
c . migration pattern
d. delineation of recreation areas and

distance within line of sight

e . level of shipping and commercial
fishing traffic, and routes

a. turbidity from offshore a. habitat and species inventory
disposal of drilling muds
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T A B L E  5 - 1 . ENVIRONMENTAL PARAMETER REQUIREMENTS (Continued)

ACTIVITY

b.

c .

d.

:
6. Construction of

Chshore  Storage
Facilities 3/

7. Construction of
Refineries and
Petrochemical
Complexes 3 /

a.

b.

a .

DIRECT EFFECTS PARAMETERS REQUIRED

10Ss of bottom habitat
from disposal of
drilling cuttings

change in salinity in
area around drill rig
from disposal or formation
waters (brines)

burden on on shore waste
treatment or disposal
systems in areas adjacent
(or on offshore disposal
areas if available) from
solid wastes; and oil or
acid contaminated waters

loss of available land
(possibly wetlands)

when wetlands filled or
drained lowering of water
table, release of organic
nutrients to surrounding
waters, loss of natural
buffer to wave and wind
erosion, possible contam-
ination, of groundwater; loss
of fish and wildlife habitat

increased air and water
pollution loads.

b.

c.

c .

a .

b.

a.

habitat and species inventory

life histories of species in pelagic
and offshore bottom habitat -
tolerances to changes in salinity.

availability of waste disposal sites -
onshore and offshore

land use inventory (especially
wetlands)

delineation of aquifer systems;
definition of existing stresses on
water quality; list of species in
salt marsh habitat - especially
those endangered or threatened

existing air and water quality
conditions. Needs of refineries and
petrochemical complexes



8.

TABLE 5-1 .
ACTIVITY

Construction and
Operation of Drill
Rigs, Storage
Facilities and

ENVIRONMENTAL PARAMETER REQUIREMENTS (Continued)

b.

c.

d.

a.

Refinery Complexes b.
3 /

DIRECT EFFECTS

loss of lands

demands on water supply

demands on electric power

demands on labor force -
both temporary and
permanent

increased income and tax
base, overtime

b.

c .

d.

a .

b.

INDIRECT OR INDUCED EFFECTS

a. demands on housing - a .
increased rents; increased
use of marginal units

b. demands on municipal b.
services -  schools,
hospitals, garbage collect-
ion, sewage treatment,
transportation, power, etc.

PARAMETERS REQUIRED

same as for storage facilities.

water supply capabilitiess

power generation sites and capaci-
ties

labor force statistics

total earnings/company

cost of living index for the area;
housing starts/yr.

excess capacity of existing services
or excess demand

NOTES: 1 / Activity and Direct Effects information taken from the Corps of Engineers Report
on Gulf Coast Deep Water Port Facilities - Vol. IV, Appendix F. 1973.

2 / Activities and Direct Effects taken from BLM Draft Environmental Statement,
Proposed 1973 OCS Sale No. 32, p. 21.

3 / Activities and Direct Effects taken from both Corps and BLM reports, and
additional sources. “



Knowledge of current patterns, water masses and temper-

ature -salinity data is es sential in environmental prediction for oil and gas

and hard mineral exploitation. These factors bear heavily on pollution

control and dispersal of pollutants and on the distribution of organisms

that may be affected by such pollution.

Bathymetric maps and profiles provide, in conjunction with

geologic maps, information about subsurface structure and its surface

expression which aids in location of mineral resources. Surface minerals

such as sand and gravel can also be located and mapped with the aid of

adequate bathymetric charts. Most important, changes in bathymetry

resulting from OCS operations can only be ascertained if good base maps

are available initially.

Maps showing the surficial and subsurface geology of offshore

regions and the contiguous onshore regions, as well as isopach, structure,

and tectonic maps can be useful in ascertaining the salability of lease

blocks . They aid in delineating the location and extent of surficial deposits,

and sometimes give clues to their origin, Structural and mechanical

stability of a given area, particularly in delta regions, may be evaluated,

and measures for safe operations may be anticipated by consulting geologic,

structural, and tectonic maps.

Having an adequate knowledge of the biology of an area is

essential to good environmental protection and prediction. Maps and profiles

showing micronutrient concentrations, dissolved gases (including oxygen),

and fish and wildlife population density distributions would provide integrated

data and enable BLM to initiate and maintain mineral recovery programs

that harmonize with the environment. Ecologically dangerous situations

could be avoided thus enhancing the environment over the long run.

Charts and maps showing climatic and meteorologic conditions,

mineral and energy consumption and resources, population distribution, and

recreational and park areas are vital to the total analysis of environmental
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impact on coastal areas. These types of maps would rapidly supply

information for a quantitative analytical method of determining the environ-

mental impact of offshore drilling. They would give an overview of possible

alternative sites and resources in the immediate area, the proximity of

human resources, and the positive and negative effects that the proposed

operations will have on these.
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6 . 0 THE OCS , AGENCIES INVOLVED AND LEASING PROGRAM

The location, agency jurisdictional environment and planned

leasing program in which the proposed OCS  Data Management System must

function further define its necessary breadth and scope.

6 . 1 Agencies Involved

A detailed discussion of the various responsibilities of involved

agencies is presented in Appendix A. In summary the following is presented.

The Secretary of Interior (DOI), through the BLM, is responsible

for the administration of mineral exploration and development on the OCS.

BLM and the Geologic Survey (GS) select tracts for leasing based

on DOI goals and the requirements of the National Environmental Policy Act

(NEPA).

Environmental analyses for risk of impact are initiated by BLM

and involve the following agencies:

Geologic Survey

National Park Service

Fish and Wildlife Service

Bureau of Outdoor Recreation

Bureau of Mines

National Marine Fisheries Service

Environmental Protection Agency

Department of Transportation

Federal Power Commission

Federal Energy Administration

Affected States

The Public

After lease bids have been accepted, supervision of the operation

is assigned to the GS, with BLM maintaining overall responsibility for

the protection of the OCS. Other agencies maintain specific responsibilities

as well, for example:
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U. S. Coast Guard - Navigation, Safety and Inspection

Office of Pipeline Safety (OPS)  - Pipeline Safety

Environmental Protection Agency (EPA) - Criteria and
Enforcement

Corps of Engineers - Navigable Waters

In addition to the foregoing, the Secretary of Interior established

(March 20, 1974) the Outer Continental Shelf Management Advisory Board

to advise on matters related to design and implementation of environmental

research projects related to oil and gas exploration and development on the

O c s .

6 . 2 Leasing Program

Specifics of the overall leasing program are presented in Appendix

A . The Presidential directive to lease 10 million acres of OCS lands in 1975

more than triples the acreage previously offered (annually). This expansion

will include areas where there has been no oil or gas development in the

past and in many cases, lack of baseline environmental data.

The magnitude of the pending problems has caused the BLM to

all field offices in the regions of concern and to materially increase its

staff. Other involved agencies are also being augmented.
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7 . 0 DATA MANAGEMENT SYSTEM REQUIREMENTS

7 . 1 General Considerations

An OCS Data Management System is to be developed to support

the BLM OCS Minerals Management Program whose goals include the

orderly development of marine resources on the continental shelf and the

protection of the marine environment. To’ assist in fulfilling their goals,

the Data Management System must provide BLM investigators and decision

makers with timely, accurate information drawn from an accumulation of

data and observations made by BLM and all other agencies with responsi-

bilities on offshore lands. Data that will be stored and maintained by the

OCS Data Management System includes baseline observations defining the

existing environment in all OCS  areas, data gathered subsequent to any

mineral development lease in accordance with an established environmental

monitoring program, environmental data gathered for special investigations,

and data gathered by other agencies including USGS, DOT (U. S. Coast Guard

and Office of Pipeline Safety), EPA, Corps of Engineers, FWS, NOAA, and

the governments of states adjacent to federal OCS lands.

The Data Management System must provide a repository

OCS environmental data and provide a means for detecting changes

for all

in the

OCS environment. When changes are detected, the System must have the

capability to relate these changes to natural causes such as ocean currents

or weather disturbances, to land-linked urban or agricultural sources or to

OCS oil and gas exploration or production activities. The System should

provide a means for early warning of impending environmental impacts and

supply data to aid basic research efforts in determining the long-term effects

of oil and gas operations on the continental shelf with respect to the marine

ecosystem. The System must provide its users in various offices and labor-

atories scattered throughout the country with a relatively immediate access

to analytic, statistical and data processing tools needed to support their

analyses, accommodate a simultaneous flow of observation data and service

requests, and supply users with merged, up-to-date information and reports
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necessary for program administration, impact asses sment, and basic

research conducted from regional offices> investigator’s facilities, or

BLM headquarters.

Although the System must be versatile in its basic implementa-

tion, it must also be capable of incremental growth to fulfill future opera-

tional requirements and yet maintain a consistent compatibility with systems

containing data required to support its information goals. Compatibility y

must also be maintained with systems available in government to minimize

time delays, start-up and operational costs -- both for computer hardware

and software elements.

7 . 2 Operational Environment

The BLM OCS  Environmental Studies Program will be conducted

from BLM headquarters in Washington, D. C. and from major regional

field offices in New York (Atlantic Office), New Orleans (Gulf of Mexico

Office), Los Angeles (Pacific Office), and Anchorage (Alaskan Office).

Other field offices may be maintained in Boston, Savannah, St. Petersburg,

San Francisco, Corpus Christi, Santa Barbara, Newport, Seattle, Kodiak,

Cold Bay, Nomi, Kotzebue, and Barrow as well as other locations which may

become necessary during the course of the Environmental Studies Program.

Major offices of other data gathering agencies currently involved in the OCS

program are in Washington, D. C. (DOT - USCG; EPA; NOAA - CEDDA,

ESIC,  NODC);  Reston, Va. (GS);  Asheville, N. C. (NOAA - NC C); New

Orleans, La. (GS);  Denver,  Colorado (NOAA - NGSDC); and Menlo Park,

California (G S).

Information requirements at various BLM offices can be expected

to vary according to several factors including office responsibilities, state

of the OCS lease program in their area of interest, lease area activity, the

number and type of contract investigators, the mix of staff disciplines, and

the scope of current environmental monitoring and research efforts.

Further, the input/output hardware, stored data, and computational resources
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required to service requests from any BLM office, however remote, can

conceivably vary from the most trivial requiring simple data extraction to

the most complex involving the entire Data Management System and all of

its accumulated data base.

The Data Management System necessary to solve widely varying

demands by geographically dispersed offices must be completely flexible

and capable of rapidly being reconfigured in the field. Not knowing the data

and software requirements of each office a priori, it is necessary to provide

all offices with the potential for using all Data Management System software

and data base capabilities and temper its use of these elements by gauging

its hardware to fit current processing and information volume needs. In

this manner, a single software system and observation data base can be

maintained with universal applicability.

7 . 3 Design Philosophy

In designing a Data Management System for the ELM OCS Environ-

mental Studies Program one cannot consider each element of the system

separate from all other system elements. No major component is separable.

Requirements levied by the information needs of the users, and their geo-

graphic dispersion; the input flow of data; the computer system -- its

computational capabilities, operating system and storage, data base manage-

ment software; and functional processing programs must all be considered

simultaneously. In keeping with this philosophy, outlined below are basic

design objectives;

● A computer-based system available to all BLM users.

o Broad-based data storage, retrieval, computational,
summary and modeling capability.

● Rapid response and at minimum turn around time.

● Easily interfaced to user prepared programs.

● Simple for users to learn and operate.

● Flexible modular design for adapting to new requirements.

● Computer hardware independence.

41



● Minimum maintenance.

7 . 4 Design Goals

Of paramount importance in the design of a large scale computer-

based system, is to accurately define the needs of the intended user, both

for the present time and the foreseeable future. Uncertainties in antici-

pating the future needs should be accounted for by providing a system

structure with a built-in orderly growth capability. Flexibility is

necessary to permit the system to adapt to changes in BLM requirements.

This section defines some of the top level design goals which, although

might be considered to have the importance of requirements, are not rigidly

definable and are subject to trade-off considerations. It is a requirement

to maximize the attainment of the following design goals:

@ User Orientation

The Data Management System design should attempt to minimize

the effort required to learn and use the system. The user specification syntax

should be as simple as possible.

e Flexibility

Because of the broad requirements for the application of the OCS

Data Management System, the system structure must be extremely flexible

to respond to changes in user needs. The input command structure and

modular design should provide the user freedom to exercise its spectrum

of data handling and analysis capabilitiess with minimum operational ordering

constraints.

o Program Modularity

Functional modularity is essential to achieve the flexibility y and

adaptability requirements of the system. The modular approach to software

design and implementation enables the application of the building block

concept and simplifies both development and verification.

o Program Expansion

The Data Management System should be designed to be modifiable

42



and expandable to handle  new requirements without undue effort.

‘a

● Use of Computer Memory

The System design should be such that only those capabilities

specifically required by a user, as defined by input, are loaded into a

computer fast access memory. This avoids unnecessary fast access

storage usage and potentially reduces job turn around time.

7 . 5 Design Requirements

@ Computer-Based System

The Data Management System must be implemented on a computer-

based system to provide rapid access to acquired environmental information.

9 Implementation of System

The initial implementation of the Data Management System should

be achieved with a minimal effort insofar as the major data base manage-

ment software system is concerned. The selection of major computer

hardware and data base management system should be predicated on this

compatibility.

● Storage Capability

The System should have sufficient direct access and bulk storage

with growth potential to accommodate all data from BLM environmental

baseline and monitoring. Standard magnetic tape drives must be available

to read bulk data acquired in the field and from other agencies.

● R emote Capability

The Data Management System must provide ready access and

potentially equal capabilities for data storage, retrieval, and subsequent

analysis to all BLM OCS office facilities regardless of how remote they

may be from a center of activity. Each facility should also have access to

all data acquired by the system from supporting non-BLM agencies.

● Interactive

The Data Management System desired should be conversational,

interactive time- shared and have the ability to serve many users concurrently.
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Each of these users must have the ability to explore all the data in the

system without concern of other users in the system.

The ability to interactively query the data base provides the

experimenter and model builder with the ability to change his strategy and

to attempt several alternate modeling techniques within the span of a few

normal working hours. Job turn around is minimized using this capability,

resulting in a shortened model development time period.

e Batch and Remote-Batch

The ability to perform batch and remote batch processing must be

permitted. In this manner, a user can postpone repetitious, lesser priority

or large volume jobs to times which are convenient for the operating

system rather than impose service constraints which may not be necessary

under all circumstances.

9 Standard Programming Languages

The host computer operating system must provide standard

programming languages such as FORTRAN, COBOL, and PL/I (IBM) for

users to employ in all modes of System operation.

● Processor Access

The Management System and host computer should be of such a

nature that they have the capability to converse with other processors in

support of the data retrieval function. With this ability, the data system

supporting various field users is extended to several processors.

A multi-processor retrieval capability can be employed to acquire

data currently stored in systems under NOAA such as the NODC file in

Washington and the files kept in Denver. Such a capability would also be

useful in acquiring information from the Geological Survey!s platform inspec-

tion, production, and accident monitoring program in support of various

impact determination studies. (The GS data is currently stored in data files

at the Reston, Va. computer facility).

Data transfers via magnetic tape only present a snapshot of an

external data base which is naturally subject to change. In the ideal
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s ituati on, one would like to access information in a dynamic sense so that

the information acquired for use represents the best picture of that archive

at the instant BLM studies require it.

● Availability of Proces sing Equipment

In its initial implementation, the computer required to service

the Data Management System must be owned or operated by the government,

readily available to a major BLM facility and have a current checked-out

configuration which supports the OCS storage and remote system require-

ments.

e Software System Convertibility

A priority consideration in the selection and development of a

Data Management System is its convertibility. That is, its ability to be

used on computer systems of various manufacturers with a minimal conver-

sion effort. This implies that the data management system must either be

written on a machine independent language or exist in multiple versions

● which are acceptable by the major computer manufacturers’ standard,

medium-to-large scale product line. Convertibility is important to reduce

the potential impact of computer system conversions and, therefore,

achieve a reasonable system longevity.

e User Command Structure

Input commands to the Data Management System should be both

fixed field and format free, providing the user with the ability to address

the system in terms not constrained in word lengths, columns, or specific

positions. This facilitates rapid user- system interchange and eliminates

trivial errors.

The most natural candidate language to be used for input commands

consists of English-like statements. In this syntax, the Data Management

System would provide the capability to distinguish various types of words

including: commands, names, connective, and restrictors such as equal to,

greater than, less than, not, or combinations of the above.
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● Discipline Oriented Commands

The user should have the ability to address or query the data

management system in terms consistent with his discipline. That is to say,

using oceanographic terminology or terms consistent with the oil and gas

field, for example. This requires that the data management system have

the capability of translating user language into instructions which can be

implemented by the data processor. Commands in processor language are

in a form which address specific programs or the data base manager to

acquire named files o r named variables within files. This Data Management

System translation ability relieves the external user with the responsibility

for program interface knowledge.

61 Tutorial System

The system should provide the user with a tutorial aid for

accessing and using its capabilities correctly.

@ Multiple Job Step Capability

The System must provide the capability for users to perform a

series of data base manipulations and user designated computations within

one job submittal.

● User-Developed Programs

The Data Management System must provide the capability for

users to develop their own programs and access the data base through a

well designed interface.

● System Growth

The analysis capability that will evolve to utilitize the collected

OCS  data will necessarily contain software programs of varying complexities

for a wide variety of users. One must have a system in which developments
.

at any user facility can be provided to all users. It is also desirable to take

routines originated in other agencies or institutions and add them to the

program library with a minimal interface effort. This last point concerning

the acquisition of software makes it advantageous to seek a system which is
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not only in current operational status, but also is one under development

by an existing agency or set of agencies. In this manner, a constant

increasing capability will envolve for use by BLM.

Q Experimental Program Maintenance

The System must provide for the maintenance of programs which

are in the development stage and used by specific users on an experimental

basis.

Q Gene ral Analysis Capability

The Data Management System should provide a capability to perform

a variety of statistical analyses in support of phenomenological  model

building. Numerous sets of programs exist throughout government or can

be acquired from universities including such statistical program analysis

tools as DATA TEXT (Harvard), SPSS (University of Chicago), STATPAC

(GS),  and BMD/BMDP  (UCLA). The program library supporting the data

management system should contain these tools or their equivalent which are

accessible to the user through standard linkages. A flexible library of

standard analysis routines should also be accessible through the computer

operating system.

● Oceanographic Analysis Capabilities

The System should provide access to standard oceanographic and

correlation analysis procedures. It should also provide access to selected

simulation models ( such as the NOAA current model) in support of routine and

special analyses.

● Socio-Economic/ Administrative Reports

The ability to append various programs for socio-economic

analysis and program administration to the basic system should be provided.

@ Report Generator

A general report generating capability should be part of the

system.

47



● Data Validity Checking

The Data Management System must be provided a capability for

verifying or validating environmental measurement inputs in accordance

with reasonable norms or limits of parameter excursion. Data pas sing

through such a routine should be flagged if found invalid so that knowledge-

able investigators can take appropriate action.

In the infant stages of the data base, each set of data will

undoubtable be scrutinized by BLM investigators for parameter reasonable -

ness . However, as System use grows and the input data volume increases,

this personal handling may not become feasible.

e Bulk Data Loading

The ability to bulk load data from tapes or files is required by

the Management System to accommodate data which has been gathered in

the field or transferred from other organizations. This capability is

required to circumvent the expense associated with bulk data entries via

on-line terminal.

e Data Translation and Transfer

The ability to reformat inputs from other agencies into standard

data system formats should be provided by software modules developed for

specific agency input. The ability to provide punched card and magnetic

tape outputs to facilitate data transfers to other organizations is also

required.

● Metric Units

The System should provide for the routine conversion of data

base and computational inputs or outputs to an appropriate metric system

measure.

● Temporary Data Base Storage

If a user wishes to modify the data in the standard data base to

facilitate a specific investigation, he must be allowed this convenience, but

the data cannot be recentered in the data base in its modified form. It is,
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therefore, necessary that the System provide the capability of constructing

and storing individual users data bases on a temporary basis for use in

subsequent investigations. This capability is very important to support

conceptual model building activities in which a specific set of data is used

repeatedly while developing algorithms which describe physical phenomena.

It would not be prudent to require the data base system to continually

retrieve this information from the standard data base.

● Demon stratable and Available

The data base management systemxused  by the OCS Data Manage-

ment System must be demonstratably compatible with the intended OCS

application and be available for immediate implementation.

● Installation and Maintenance

The data base management system selected for use must be easy

to install and require minimum maintenance.

● Input/ Output System Optimization

The data base management system selected should be designed

to minimize input/ output system requirements and, thereby, optimizing

data transfer rates.

● Centralized Capability

The selected data base management system should provide a

centralized capability to control the physical placement of data.

● Program Device Independence

The selected data base management

programs with hardware device independence.

minimize the potential impact of any computer

system should provide user

This is another attempt to

system conversion should

one be necessary during the life time of the system.

● Interactive and Remote Operation

The data base management system must be designed to facilitate

interactive operation to system remotes through its own software interface

or that within the host operating system.

‘~ A glossary of data base managemen system terms is provided in
Appendix F.
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● File Management and Maintenance

The data base manager should provide adequate file management

and maintenance procedures.

● System Maintenance Skill Requirements

The skill level and training required for data base management

system maintenance personnel should be minimal.

● User Skill Requirements

Data base management system query logic and operation should

be oriented to users which have minimum skill and training.

@ Data Selectability

The data base management system should afford the user record

selection techniques employing Boolean logic and permit the designation of

any data element or group of elements as selection keys.

● Data Retrieval

The data base manager should provide the ability to retrieve

whole records or partial records in response to user queries.

a Sort-Merge Capability

Retrieved data should be provided the user in key sort order. If

data from multiple files are requested, the data base management system

should present the retrieved data in merged sort key order.

e Hierarchical Structure

The data base management system should have the ability to

utilize and maintain hierarchical data structures which permit the reduction

of data storage requirements and facilitate rapid organizationally linked

data retrievals. Some applications of hierarchical structure exist in

biological sample taxonomy and the identification of measured data by tract

location, platform location, investigator, sampling technique, cruise number,

OCS area, and sample archive. It is undesirable to retrieve data of

interest through a sequential file search. Hierarchical file structuring

permits a reduction of this search process.
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● Inverted File Structures

The data base manager should provide for the use and maintenance

of inverted data files to provide for the rapid access of data items according

to designated data keys such as tract number, geographic location, cruise

number and investigator. These inverted files may consist of complete

replicates of the original file in a different key sort order or, and most

desirable from a storage standpoint, files of index pointers in key sort

order which direct the data base manager to the data of interest within

the master file.

File inversion always requires the redundant use of storage and

the cost of subsequent inversions each time the data base is recreated;

however, these costs are compensated through increased efficiency in data

retrieval.

● Catalogs

The ability to construct and maintain catalogs or directories

must be built into the data base management system. These catalogs

permit the rapid screening of data bases in response to various queries

without scanning an entire file for the specific parameters of interest.

Two types of catalogs are in general use: subject and inventory

catalogs. In relation to the BLM OCS data base application, a subject

catalog might contain descriptive material defining the various types of

files maintained by the system. An inventory catalog, on the other hand,

might contain the station numbers associated with data in which a particular

bottom sampling technique was used, the stations at which mercury

toxicity levels were measured, and the lease tracts in which active

production is under way.

The catalog technique is used by the STORET system to facilitate

the rapid response to inquiries which would ordinarily require a search of

the complete data base whether inverted or not. A complete search is of

no consequence with a small data base, but as the baseline measurement
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and monitoring program continues into areas other than the present MAFLA

region, it will become quite voluminous. In this environment, the luxury of

item by item searches cannot be maintained.

a Structure Transparency

Operations of the data base management system should be of

sufficient simplicity to permit the user to store data into or access data

from a data base without knowing its internal structure or influencing his

commands accordingly. It must allow the user to interact with the data

while being relieved of the mechanics of maintaining the structural as soci -

ations which have been declared.

● Structural Versatility

The data base manager should allow data to be structured in the

manner most suitable to each application, regardless of the fact that some

or all of that data may be used by other applications. Such flexibility

should be achieved without requiring data redundancy, The data base

management system should also allow the declaration of a variety of data

structures ranging from those in which no connection exists between data-

items to network structures.

● File Definition Versatility

The ability to define any number of data files should be provided

within the data management system. The OCS application requires several

different types of files with differing file structures to accommodate base -

line environmental data and data acquired from other agencies. Therefore,

the data base management system must have parallel versatility.

e File Manipulation

The data base management system should provide a capability to

manipulate files of various structure and merge files of differing lengths on

common keys. It should not be necessary for the data base system to

convert separately structured files into a one consistent file format before

any manipulation.
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● Variable Length Records and Fields

The data base management system must be capable of storing

the OCS data in records and fields which can be compressed to a minimum

length and not require interspersed blank or fill fields to facilitate data

storage.

Environmental data acquired on the continental shelf will be

variable in length by both design and happenstance. In some OCS areas,

investigators may take several measurements of biological specimens, to

cite an example; whereas, in other OCS areas or at other time periods

investigators may not take any. It is therefore necessary that the environ-

mental data file have the ability to be compressed so that it can contain the

complete set of information acquired and nothing else. In this manner, the

data file length is reduced to its minimum.

● File Redefinition

As the OCS  program progresses, it is conceivable that the

environmental data requirements may expand or contract from that defined

in the initial baseline study. This being the case, the ability to reflect

these changes by permitting the expansion or contraction of the data file

must exist within the data base management system.

● Text Storage

The data base management system must permit the storage of

text information with the data base without maximum length constraints.

* Variable Data Content

The data acquired and stored in the OCS data base can either be

numerical quantities, text information or combinations thereof. The data

base management system must permit this variability.

● Concurrent Operations

The data base management system should permit concurrent

retrieve and update operations on a data base by more than one user.
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● Search Strategies

The data base management system should provide and permit the

use of a variety of search strategies against an entire data base or portions

of a data base.

e Data Base Modification Capability

The data base management system should provide a capability for

readily updating, deleting, and adding to existing data bases with minimal

effort and without requiring the data base to be recreated. Modif icati ons to

existing data items should be made and maintained without destroying the

original data until recreation. At that time, the original data base should

be kept on tape in a back-up status.

@ Data Base Restoration

The data base management system should have the ability of easily

being restored from back-up library tapes containing previous versions of

the data base and tapes generated at periodic intervals during regular

system operation.

● Data Base Recreation

The frequency of necessary data base recreations should be kept

to a minimum.

● Search and Update Costs

The cost of searching and updating a data base should be minimized

under the data base management system.

● Storage of Processed Data

The ability to store processed data in a data base under control

of the data base management system should be provided.

● Data Base Description

The data base management system should provide a capability for

describing a data base in a manner which is not restricted to any particular

processing language.
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● Management System Architecture

The data base management system architecture should be such

that it permits the description of a data base to be accessible to multiple

processing languages such as FORTRAN, COBOL and PL/I (IBM).

@ Program Data Independence

Use of the data base management system should allow programs

to be as independent of the data file structure as current techniques will

permit, An individual programmer need not be concerned with the entire

data base but only with those portions of the data base which are relevant

to the program he is writing.

e Data Base Protection

The data base should be of permanent nature which can reside in

various files and be protected against user alterations unless sanctioned by

proper authority. Provision for protection against assess to proprietary

data elements should be provided. This latter capability is applicable in

manipulating files of well production kept by the GS.

● Authority Pas swords

The system should provide for a system of authority passwords

to be employed as requisites for modifying the standard data base and purging

user created experimental programs or data bases from the system when

their utility, in the creator’s estimation, is over. The use of authority

passwords protects the standard data base from inadvertent destruction,

limiting the modification of existing data

that task.

7 . 6 Documentation Requirements

bases to those responsible for

Thorough and well organized documentation is required which will

allow for growth and convenient updating with emphasis on completeness

and clarity. Four types of documentation are required:

(a) User’s Guide

This contains a complete description of system capabilities
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including user input commands; data base management convent-

ions; and application, computation and modeling subsystem

functions with their input requirements and report outputs. It

should also contain a brief description of the host computer

hardware system and particulars concerning access techniques

applicable to user’s facility.

(b) Computational System Description

This document precisely defines the computational

capabilities of each subsystem including the mathematical

equations, algorithms, and rationale where appropriate. All

pertinent information useful to the investigating scientist and

applications programmer should be described including assumpt-

ions, limitations, and approximations used in the mathematical

modeling; program structure; information flow;

and other special programming considerations.

and schematics describing these portions of the

also be included.

(c) Executive System Description

data handling

Flow diagrams

system should

This document describes the function, operation and main-

tenance of the executive software system for system maintenance

personnel. It is” addressed to the intricacies of the user inter-

acti on, execution supervision, and utility service functions of the

system. Flow diagrams and schematics describing these portions

of the system should also be included.

(d)

should

Program Listings

An annotated source language listing of program elements

form the final system document. This should be structured

to facilitate incorporating program modifications and updates as

they occur.
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8 . 0 ALTERNATIVE SYSTEM CONFIGURATIONS

The System developed from the requirements in Section 7 must

provide its users with rapid access to all accumulated observation data

through a sophisticated data base management system ope rating in con-

junction with a spectrum of functional analysis and utility software. The

ease of use and interaction between the various system elements is

considered necessary to provide the user community with a capability to

support their various model building and environmental impact ass es sment

activities.

The System must also be open-ended to provide growth potential

to accommodate the increasing need for the storage of data that will be

accumulated on the outer continental shelf and for the information acquired

from other agencies to supplement the environmental measurement data.

Through discussions with BLM on alternative approaches, a

centralized facility with remote access from the field has been selected as

the most appropriate. However, for completeness, a discussion on

alternatives evaluated is provided in the following. Alternatives

considered were:

(1) The decentralized use of compatible B LM mini-computer
configurations.

(2) The decentralized use of BLM maintained computer
configurations.

(3) The decentralized use of agency computers
conveniently available to the OCS offices.

(4) The use of an existing system within another agency’s
facilities.

(5) The use of a centralized BLM facility through remote
access terminals installed in the field.

8 . 1 Decentralization

General considerations which must enter into the decision process

are those associated with the operation of a decentralized set of computer
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configurations. (We assume that decentralization implies that a computer

will be located within the proximity of each regional office. ) In a

decentralized environment, each office must house system development,

operational and maintenance staff; provide for the training of personnel;

generate and supply operations documents to its users; coordinate, acquire

and translate information from other federal and state government agencies;

and generate all necessary reports which require access to its data base

to satisfy needs expressed by the local office and BLM headquarters. Each

office would have to be responsible for system and data base updating.

Software development and exchange between decentralized units would be

on an ad hoc basis requiring the diligent efforts of all responsible regional

staff members.

Having computer configurations in regional office sites would not

relieve BLM OCS headquarters from maintaining their own system to supply

an analysis and report generating capability based upon information not

available at regional offices or extracted from reports produced in all

regional facilities. Investigators under contract to headquarters or

regional offices would have to access data at those sites by direct methods

or through remote terminals. This would ultimately result in a prolifer -

ation of systems that would be very difficult to maintain in a compatible

mode. In effect, a decentralized system would approximate the situation

that currently exists throughout government with respect to the main-

tenance of environmental data systems. To cite a recent (November 22,

survey report by the Comptroller General regarding problems associated

with environmental data management s ys terns:

Noncompatibility of Data

1974)

Discussions with various systems managers revealed that
the manner in which environmental data is coded in the
various systems hampers or prevents its exchange. Data
is collected for a single purpose in one type of coding
arrangement, and it is difficult to use that data when it is
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transferred to other systems having different codes.
To overcome this problem, some managers have
indicated that they must recode the data received from
other sources according to their own individual
system’s configuration before the data can be used.

Data Unreliable

Some manage rs indicated that the accuracy and reliability
of data generated by other systems constitutes a problem.
One system manage r commented that no uniform standard-
ization or degree of accuracy for data exists -- nationally
or inte rationally. He made the further observation that
once data is received from other systems, one must have
an indication as to how often the equipment collecting the
data is checked for accuracy.

Hardware Noncompatibility

There is a variety of manufacturers of computers and
associated equipment. Although the concepts used to
store data and programs on this equipment are similar,
the actual methods used are sufficiently different to preclude
direct interchange. For example, some managers said that
the format in which data is stored on magnetic tape can
vary and prevents direct exchange of tapes between systems.

Software Noncompatibility

Because the re are many different computer program
languages, there are differences both in the manner in which
programs are written and in the manner in which data is
processed and stored. Consequently, data recorded by a
computer using one language may or may not be directly
usable to a program written in another language. For
example, a manager using a UNIVAC 1108 indicated that
his system used certain levels of the FORTRAN language
and that his system could use data directly from another
system only if it used the same FORTRAN version.

8 . 2 Mini- Computer Configurations

Data base management applications on mini -computers are

limited because they are generally processor bound and cannot maintain

59



the peripheral facilities required for data base management. The small

word lengths generally associated with mini-computer hardware make

scientific computations difficult and mini-computer configurations are

not usually equipped to perform the necessary unit record tasks such as

providing large volumes of hard copy outputs at reasonable speeds, card-

to -tape operations and data preparation. Lastly, mini - compute rs

generally do not have fast access memory sufficient to provide storage for

operating software, a language compiler or a data base application

program, assuming a data base manager of necessary sophistication could

be acquired which will work in the mini-computer environment.

8 . 3 B LM Maintained Regional Computer

A regional stand-alone configuration based upon the use of a

small-to-medium s tale, general purpose compute r would ultimately

result in a substantial investment at each site in order to supply the

capability required by a regional data base and supporting peripheral

service devices. The system must contain on-line magnetic tapes for

bulk data inputs /outputs and sufficient disk capacity to provide a ready

store for the environmental data to be acquired by its users. The system

must also have an on-line hard copy printer, a card read/punch station,

on-line interactive terminals to facilitate inputs to the system, displays

for viewing data retrieved from the data base, and a digital plotter for

providing required graphic outputs generated by the system functional

software.

The decision to acquire a full computer system for an office

that may not avail themselves of its capability for some period of time

exceeding a few months is not economically rational. Although a “stripped”

system could be acquired to support the regional effort during the initial

stages of OCS program development within its area of interest, a pro-

gression of incremental capability increases would be necessary to

construct a system sufficient to support the program when many

investigate rs are contributing data to its data base and manipulating its
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content. By the nature of this incremental growth, several software

system modifications and conversions would be necessary to maintain a

capability usable by its investigator community. These conversions

require manpower and time to accomplish. It also necessitates an invest-

ment which, unless compatibility is maintained between BLM OCS regional

offices, will be lost. Software development efforts cannot fully be

amortized unless these developments are made available to many users.

The required investments in equipment and supporting staff negate this

alternative.

8 . 4 Use of Convenient Regional Facilities

Another alternative would be to permit each OCS office to pro-

cure time on a computer system that was convenient to them, While this

strategy permits an individual office to rapidly come on-line and be capable

of various computations with very little start-up time and costs, the

problems ass ociated with providing each office a compatible capability

are multiplied immensely unless a data base management system and

functional software is selected so that they readily fit in systems available

to all OCS offices with minimal effort.

In the long run, this strategy is also expensive since it requires

additional system staff at each regional office which are knowledgeable in

the use of several computer systems and configurations. Once selected,

there is no guarantee that a convenient computer will always remain so.

Computer configurations are constantly being changed and the regional

staff may routinely have to “shoehorn” their software into new compute r

systems. These occasions may be frequent since host systems probably

will not be under BLM control. Each region can be expected to suffer from

this problem if this strategy is selected.

8 . 5 Use of Non-BLM System and Facility

Another alternative is the use of existing hardware and software

system at another agency’s facility. While this option is believed to be
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viable during the infant  stages of the BLM program if constrained to a

short term utilization, the intended use of this arrangement, however,

is not one which the BLM OCS program should support. The reason being

that as the OCS requirements for software and data base capability exceed

those of the host system, some accommodation will have to be made

either through a change of OCS direction or an interagency transfer of

funds to facilitate a system modification. In either case, the response

to requests for change will not be comparable to response times offered

B LM staff trained in system maintenance. Management and policy

problems associated with interagency service agreements are not easily

resolved at the working level and often require interaction between agency

principles whose time far exceeds the importance of the policy in question.

This arrangement cannot be responsive to BLM user’s changing needs.

However, it does present a short term utility during the checkout and

implementation of a B LM dedicated s ys tern if that utilization is channeled

in such a way that it is compatible with later program developments.

8 . 6 Centralized BLM Facility with Remote Access

The last alternate to the above strategies (the selected approach)

is one in which a centralized facility is defined for the entire OCS Environ-

mental Studies Progmm and that facility provides the staff and a large-s tale

data proces sing computer with operational software and a data base

management system for use by all OCS participants in the field through

dial-up or leased-line remote terminals, providing them with the ability to

remotely execute batch or interactive programs.

The advantages of this strategy are many-fold. A single data

base management system can be selected to serve all regional field offices.

Functional software can be developed and access to these systems can be

provided for all users. As the inventory of functional software increases

through contributions from all participants, both at the centralized facility

or at regional offices, the entire user community benefits from these

developments. A centralized distribution of software documentation
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describing the operational system can be defined, distributed and main-

tained by a single staff. Regional office staff requirements can be

minimized by concentrating all data base administration, management and

system maintenance personnel in the centralized facility. Regional oper-

ational staff can also be reduced through the use of minimum operation

remote systems. If the data base management system is selected with the

user community as its objective audience, data base manipulation can be

performed by the s cientist-investigators thems elves with limited training

provided through centrally distributed operational literature.

Regional facilities need only support those hardware systems

sufficient to provide them with the computational capabilities they require

in their current and immediate-future mode of operation. If a regional

facility need only access the data base for a minimal number of inquiries

per day generating outputs refined in terms of a few dozen pages, these

accesses can be made to the data base through a selectric typewriter

remote. On the other extreme, if the required data base manipulation

approaches the point that many users at the regional facility create an

output which necessitates the installation of an on-line printer, this can be

a reasonable expenditure since the cost of the increased service is borne

by a group of users. So also would be the acquisition of supporting remote

displays, plotting devices and the lease of high bit-rate communication

line if a justification were made on the basis of an established user

community. Equipment could also be transferred from one region to

another if a shift in workload demanded such a change.

Extreme flexibility is provided by this option. Not only can a

regional office guage its hardware configuration to meet its current

data flow requirements, it can also act as a satellite center for the various

research/investigators sponsored by that office who operate on the data

base through a minimal level remote in their facility. When bulk data

input/output requirements are necessitated by their particular investigation,

they can direct those inputs or outputs to a regional facility which has a
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larger, more capable remote configuration. A network of satellite

remotes can be accommodated within this concept.

It is believed that the concept herein described and pictorially

shown in Figure 8 ‘1 provides the most cost effective, open-ended

capability that can be acquired to support the 13LM OCS program. It is

this basic configuration that will be used to support the data base manage-

ment-functional processor concept to be described in the following section.

It should be added that several data base management systems

currently used for oceanographic or water quality data have been developed

for large scale systems such as the CDC  Cyber 70, IBM 360/370, and

Univac 1100 series computers. By maintaining compatibility with the

processing requirements of systems at this level, the BLM OCS program

can avail themselves of software that has been developed and checked out

to the sufficiency of the generating organizations. This wealth of software,

potentially convertible to the BLM OCS system, provides another

inducement for adopting this type of computer configuration.
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9 . 0 SYSTEM CONCEPTUAL DESIGN

The Data Management System design proposed in this section

assumes a computer hardware environment in which all users have access

to the data base either by direct batch mode methods or through a remote

terminal. The design does not presume a computer hardware capability

beyond that gene rally available within the medium-to -large s tale government

ins tallations urnde r investigation. Additions to that hardware which the

implementation may neces sitate are addres sed in a following section. A

similar treatment is applied to the data base management system. The

necessary sophistication of that system and the immediacy of its need

imposes the requirement that the system be selected from those currently

available and operational. The evaluation of likely data base management

system candidates is also supplied in a section to follow.

9 . 1 Basic System Design

The scientific, exploratory nature of the B LM OCS Environmental

Studies Program involving many sources and types of data from various geo-

graphic locations (see Figure 9-l), imposes the requirement for a computer-

base data management system which has the following characteristics:

(a) Facilitates the use of a general data base management
system.

(b) Provides a broad-based, open-ended computational and
modeling capability.

(c) Easily adaptable to new requirements.

(d) Provides a flexible application of capability.

(e) Efficient to operate, and quickly learned.

(f) Simple in structure and straight forward to implement.

The proposed concept which has been developed to provide such

a capability lies in the design of a system of functional and utility pro-

cessing programs, related to individual analysis needs, linked together

by interface logic and controlled by an executive program that will allow

users to exercise those processors in whatever sequence that is necessary
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to satisfy the requirements of any particular study activity. System

elements proposed to accomplish these tasks are the following:

* User Specification Processor

● Exe cution  Supervisor

e Utility Processor Library

● Functional Processor Library

Each of these elements will be described below.

9 . 2 Executive Control Capabilities

The executive control portion of the proposed system consists

of three primary elements:

(a) The User Specification Processor

(b) The Execution Supervisor

(c) A library of Utility Processors

9 . 2 . 1 User Specification Processor

The User Specification Processor has the function of interpreting

the user oriented input specifications and translating them into a sequence

of commands to be executed by the Execution Supervisor. Input specifi-

cations enable the use r to utilize elements in the library ‘of utility and

functional processors to construct a procedure for performing a desired

study or analysis.

The specific functions of the User Specification Processor are:

(a) Reads and translates use r oriented specifications into a
format compatible with internal requirements of the data
management s ys tern.

(b) Performs error detection and diagnosis of the input syntax.

(c) Constructs linkage to the Execution Supervisor defining
the sequence of Functional and Utility Processors defined
by user input specification.
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9 . 2 . 2 Execution Supervisor

The” Execution Supervisor is that portion of the Executive Pro-

gram which is responsible for executing the utility and functional

processors defined by user input specifications. Functions of the

Execution Supervisor can be fulfilled by machine independent software in

combination with services of the host computer operating system.

The Execution Supervisor performs the following functions:

(a) Retrieves designated processors from the library.

(b) Loads and controls the execution of processors.

(c) Monitors the execution of processors to detect errors
during execution and provide diagnostic mes sages.

(d) Returns execution control to the User Specification
Processor .

9 . 2 . 3 Utility Processor Library

The Utility Processor Library is a library of complete programs

and subroutines which serve the needs of a large class of user applications.

Utility Processors perform the following functions:

(a)

(b)

(c)

(d)

Data Base Management - provides a capability to
accomplish the storage, retrieval and management
of data located on external storage devices (disk
or tape).

Report Generation - provides the ability to produce
report outputs of prescribed formats from designated
data files.

Statistical and Mathematical Computation - a spectrum
of programs and subroutines which provide the ability
to perform classical analyses on data within specified
fi les . Included within this capability are bivariate
and multivariate statistical analysis tools --
correlation, regression analysis, hypothesis testing,
and analysis of variance ;estimation; numerical
techniques -- interpolation, cliff e rentiating and
smoothing; etc.

Physical Unit Transformation - provides a capability
for converting data defined in a specified system of
physical units to another (such as, from English to
metric units ).
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(e) Graphic Presentation - provides a capability to per-
form various two-dimension digital plots of data on
standard grids or grids defined by the content of
auxiliary data files. The ability to perform data
contouring and automatic scaling is included within
the utility processor graphic package.

9.3 Functional Processor Library Characteristics

The proposed Functional Processor Library consists of pro-

grams which serve the needs of specific analyses, performing

computations in support of resource analysis, impact evaluation or

program administration tasks. Outlined below are some info rmation and

investigation areas to which functional processors might be addressed.

Program Administration:

●

o

●

●

Baseline and Monitoring Schedule

Region
Phase

Financial Reports

Subcontract
In-House

Periodic Status Reports

Software Development
Data Collection
Data Analysis
Date Base Entry
Sample Archives
Leasing
Drilling
Production

Support Equipment Logistic Reports

Personnel
Ships
Instrumentation

Platform Inspection Reports

Socio-Economic/ Land Use Reports

External Service Request Reports

Bibliographies
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T ethnical Evaluation:

● Cruise Report Summary

● Periodic Gross Count Inventories

Listings and Plots of Current Data Coverage
By Tract Area
By Data Category/Amounts/

Locations /Seasons

a Periodic In-Depth Inventories

Listings and Plots of Selected Data Types
Listings and Plots of Statistical Analysis Outputs

Minimum and Maximum Values
Means
Standard Deviations
Trends
Cross Correlation Indices
Interpolation and Extrapolation

Listings and Plots of Standard Oceanographic
Parameters

Sound Velocity (Wilson)
Shannon-Weaver Species Diversity Indices
Moros ito -Ono Faunal Affinity Indices

Special Studies:

●

●

●

●

●

●

●

●

e

●

●

●

●

●

Seasonal Currents

Tidal Movements

Transient Flow (severe weather)

Air Sea Interactions

Pollution Circulation Patterns

Sediment Distribution

Migration Patterns of Marine Organisms

Nutrients Framework, Replenishment

B enthic  Structure

Seismic Activity Patterns

Platform Contaminants

Marine Organism Uptake,

Toxicity

Level of Health
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● Oil Spill Dispersion and Effects

9 . 4 Sys tern Element Interaction

The system element interaction is illustrated in Figure 9-2.

A remote or batch user addresses the system User Specification Pro-

cessor through a teleprocess or batch controller -- standard computer

system software capabilities. The Specification Processor translates

the use r’s task commands into a format compatible with the internal Data

Management System requirements, examines this translation for possible

syntax errors and, finding none, constructs a table prescribing the

sequence of processors required to fulfill the specified task and links (or

transfers ) to the Execution Supervisor.

The Execution Supervisor retrieves the first processor

designated in the table, loads it into memory and transfer control to it.

During exe cution, it monitors the processor’s performance for errors.

Once completing the task, the Execution Supervisor loads the next pro-

cessor in sequence, and so forth until all of the required processor tasks

in the table have been executed. At that time, it returns control to

the Specification Processor which continues to translate user task commands

until it too finds its list exhausted. Control is then returned to the

teleprocess or batch controller which accepts the user’s LOG OFF and

begins proces sing the next job in its queue.

9.5 Experimental Pro cess o r Development and Execution

Experimental Processor development and execution are illus -

trated in Figure 9-3. A user request for a text editor, interpreted by the

teleprocess or batch controller, initiates a controller call for the editor.

The text editor s cans user supplied compiler language for syntax errors

and directs the as sembled language to a language compiler. This, in

turn, compiles the text and stores the compiled object program in a

tempo rary library file. The compiler then returns control to the tele -

processor batch controller.
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o
k a subsequent pass, the user requests the Specification Pro-

ces sor and presents it with a command designating the experimental

processor previously compiled. The Specification Processor translates

the command and links to the Execution Supervisor which loads the

des ignated processor and initiates its execution. During the loading

phase, the experimental program is augmented by specified subroutines

from the Utility Processor Library.

It is assumed that processor elements will be programmed in a

machine independent subset of a general compiler language. Programming

guidelines for these processor developments are:

(a) Use variable names which closely correspond to
actual problem variable names.

(b) Use existing (checked out) subroutines whenever
feasible.

(c) Make the design facilitate checkout procedures.

(d) Minimize machine dependent programming.

(e) Design input scheme to relieve user of unnecessary
effort.

(f) Locate 1/0 in one general part of the program.

9 . 6 Multiple Task Proces sing Capability

The OCS Data Management System!s multiple task processing

capability is illustrated in Figure 9-4. For each user input specification,

one or more tasks may be initiated depending upon the level of user command

language complexity. In the illustration, a single user input command

specification defines four tasks which are performed in sequence under the

control of the execution supervisor.
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1 0 . 0 RATIONALE FOR SELECTION OF SYSTEMS INVESTIGATED

As stated previously, the Data Management System task of the

OCS Environmental Studies program was to “define and document a basic

data management system for the orderly flow of information between data

collectors, analysts, and the program decision makers. “ Further, the

effort was to

“design the system to be compatible with:

(1) Existing government owned/leased proces sing equipment
that is available to the OCS Environmental Studies Program,
and

(2) Other software programs /routines that have been developed
for processing or analyzing similar data. ”

The system conceptual design outlined in the previous section was

proposed to satisfy OCS Data Management System requirements as inter-

preted by the study, defined within Section 7 and directed by the centralized

processor concept discussed in Section 8. This section, and those immed-

iately following, candidate hardware and software s ys tern components are

examined for their ability to fulfill BLM OCS requirements within the con-

ceptual framework.

With respect to proces sing equipment selection, the Automatic

Data Proces sing B LM Coordination (ADP) Office provided the priority

ordered list of potential system host computers which follows. Processors

are to be selected from:

(1) Equipment owned or operated by B LM;

(2) Equipment owned or operated by DOI;

(3) Equipment owned or operated by other governmental
agencies;

(4) INFONE T System (operated by the Computer Sciences
Corporation under GSA contract); and

(5) Commercial equipment.
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Under the first category, the B5500 computer system used by

BLM in Denver, Colorado is the only active candidate. In the second cate-

gory, the two IBM systems (360/65, 370/155) operated by GS in the

Washington, D. C. -- Reston, Va. area are the prime candidates, followed

by the Bureau of Mines  135500 in Denver  and the Bureau of Reclamation

Cyber 74/28 in Denver. The assessment of non-DOI computers was

limited to an investigation of the IBM 360/65 operated by the DOA in New

Orleans, La. The DOA machine is currently being used by BLM for their

post-sale bonus bid analysis activities in connection with OCS lease tracts.

In interpreting the contractual direction for software program

compatibility, the tact chosen was to divide the investigation into three

parts : existing total system capabilities, data base management systems,

and functional software. Total given detailed examination were those which

are currently used for environmental, particularly oceanographic, data by

private institutions and agencies of the government. Data base management

systems explored were those within previously examined data systems in

addition to general systems currently owned or used by governmental

agencies. Functional software examined were programs presently part of

larger environmental data systems, available from the Geological Survey,

and those cataloged by NODC and available from various universities and

ins titutions. By dividing the software evaluation into three parts, all

possible uses of present system software could be evaluated in proper

prospective.

The total environmental system investigation examined the Gulf

University Research Consortium’s EDMPAS system, the Environmental

Protection Agency’s STORET system, operated by the Water Quality Branch

in Washington, D. C. , the National Oceanographic Data Center system, and
*

the Westinghouse UBSDB  system. The investigation of general data base

handlers considered components of the above system and the TRW developed

~ Summaries of a larger class of data management s ys terns are included
in the Appendix C.

.
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information management system GIM; the GIPSY system, written by the

University of Oklahoma and used by the Geological  survey at their  Washington/

Res ton facilities; the IBM irif o rmation management system IMS; and the MRI

Systems’ data base management capability SYSTEM 2000 which has been

purchased by the Environmental Protection Agency and the Geological Survey

Water Resources Division for ground water data management.

In addition to the systems outlined above, consideration was also

given to a cooperative interagency sponsored plan under CEQ, EPA, and GS

for the development of BIO-STORET using SYSTEM 2000 as a data base

manager. Special purpose programs such as the BLM CRIS program were

not considered in this study because of their limited transferability.

The s election of a limited subset of the environmental data s ys terns

used in government was made on the basis of applicability to the intended

BLM OCS Data Management System, given the general choice of computer

hardware configurations. Without restricting the evaluation to the realm of

rationality, the task could conceivably go on forever. To illustrate this

point, attention is directed to a recent (November 22, 1974) report on the

subject of federal environmental data systems by the Comptroller General of

the United States to the House of Representatives, Comittee on Merchant

Marine and Fisheries, Subcommittee on Fisheries and Wildlife Conservations

and the Environment. This report stated that, “many federal department and

independent agencies collect and store environmental data, “and” [in] many

instances, the information is collected in the same functional areas, such as

air and water . . . . . “ Some 220 environmental data systems used by 8 major

departments and 10 independent agencies were defined by the Comptroller

General!s Office which observed that

The environmental data systems appear to have been
developed independently of each other to meet the
specific missions of the various organizations . . . . ..

the Federal government has no central focal point for
coordinating the establishment of environmental data
systems or for exchanging or collecting environmental
data .  . . .0
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While not eliminating existing duplications of effort, the s ys tern proposed

for the B LM OCS Environmental Stidies Program will attempt to provide a

path for data collection and exchange between agencies.
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1 1 . 0 HARDWARE SYSTEM ASSESSMENT

Seven computer hardware systems were identified for potential

utilization by the OCS Data Management System in accordance with BLM

direction and rationale presented in Sections 8 and 10. These systems

were:

(1) Burroughs 5500 operated by the Bureau of Land Management
in Denver, Colorado;

(2) Burroughs 5500 operated by the Bureau of Mines in Denver,
Colorado;

(3) Control Data Cyber 74/28 operated by the Bureau of
Reclamation in Denver, Colorado;

(4) IBM 360/65 operated by the Geological Survey in Washington,
D. C.;

(5) IBM 370/ 155 operated by the Geological Survey in Reston,
Virginia;

(6) IBM 360/ 65 operated by the Department of Agriculture in
New Orleans, Louisiana; and

(7) INFONET Univac 1108 operated by the Computer Science
Corporation under GSA contract.

In this section, the application feasibility of these systems is

examined. ‘~ System conditional acceptance is based upon the system’s

present configuration which should currently support teleprocessing

applications; potential storage as indicated by the presence and capacity of

on-line disc, drum, and magnetic tapes; present and long-term availability

as indicated by current work load; accessibility for BLM applications and

expected longivity. All of the material presented herein was acquired from

interviews with responsible personnel associated with each installation or

from a member of an IBM team that is currently under contract to develop

a unified Department of Interior data proce ssing plan.

~ Peripherally, the feasibility of utilizing ARPANET was also examined,
but this alternative was rejected because of its membership and contract
requirement uncertainties wherein a user must supply his own terminal
(TIP) and purchase execution time and data storage from one of the private
network host computers. (Government host computers seem inaccessible. )
Current policy is expected to change in July 1975, when the net is trans-
ferred to the Defense Communications Agency.
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11.1 Bureau of Land Management Burroughs 5500

The BLM B5500, whose configuration is outlined below, is con-

sidered unacceptable for the OCS Data Management System application

because of its present batch mode operation and the planned system replace-

ment in January 1976. This planned reconfiguration was considered neces-

sary because the B550CI is not an efficient machine for computation oriented

programs, graphics and line/point data plot applications; has no communica-

tions handling capability; and does not have removable mass storage for

hardware/ software support. The new facility has been scoped to accommo-

date a remote batch terminal in the four OCS  regional offices and in

Washington, D. C. in accordance with recommendations offered in a 1974

BLM study. In view of the BLM allocation of data processing resources for

OCS  (approximated at 10% of their $700K budget), the new Denver facility is

a viable choice for the installation of the OCS Data Management System.

B5500 Configuration

●

●

●

●

●

●

●

BATCH MODE operation.

Architecture: (1) Main processor (CPU), (2) 1/0 channel
processors .

Main memory: 196 thousand bytes of core memory.

Auxiliary memory: Disc (2) EU (96 million characters,
total).

Magnetic tapes: (6) 7-track (200/556/800 bytes per inch).

Line printers: (2) 1049 lines per minute.

Card readers: (1) 1400 cards per minute.

Card punch: (1) 300 cards per minute.

Configuration change plans: RFP to replace system due to
be released April, 1975. Replacement of undefined manu-
facture to be installed January, 1976.

1 1 . 2 Bureau of Mines Burroughs 5500

The Bureau of Mines B5500 configuration, outlined below, is

considered unacceptable for the OCS  Data Management System because of

its extremely short term usefulness -- the system is to be replaced July-

August, 1975.
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B5500 Configuration

● $upports remote teleprocessing operations through a
B472 or B473 communications processor.

e Architecture: (2) Main processors (CPU), (3) 1/0
channel processors.

e Main memory: 196 thousand bytes of core memory.

● Auxiliary memory: Disc (2) EU 196 million characters,
total).

● Magnetic tapes: (12) 7-track (200/556/800 bytes per inch).

● Line printers: (1) 900 lines per minute, (2) 1049 lines
per minute.

e Card readers: (1) 1400 cards per minute.

● Card punch: (1) 300 cards per minute.

● Configuration change plans: System to be replaced July-
August, 1975 by a machine of undefined manufacturer.

o Comments: BLM has an interest in the machine and
accounts for approximately 1/ 3 of its use (night shoft).

1 1 . 3 Bureau of Reclamation Control Data Cyber 74/28

The Bureau of Reclamation Cyber 74/28 is a fairly new machine,

having been installed for approximately one year. Despite its newness, it

is currently heavily committed to its present mission and users, so much

so that its storage capacity is being increased. Future use of the system

for OCS seems doubtful. It is, therefore, rejected as a candidate for the

OCS Data Management System.

Cyber 74/28 Configuration

● Model 28 internal configuration containing the equivalent
of (1) CDC 6400 and (1) CDC 6600.

a Supports teleprocessing operations through 12 channels
and 20 peripheral processors.

c Services 1,2-15 remote job entry DATA 100/75 terminals
and 100 DATA 100/73 dial-up, low-speed terminals.

● Main memory: 131 thousand words of core storage and .5
million words of extended core storage.
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● Auxiliary memory: Disc: 20 drives (2. 2 billion characters,
total ).

● Magnetic tapes: (2) 7-track (556/800 bytes per inch) and (6)
9-track (800/1600 bytes per inch).

● Line printers: (3) CDC 512 (1200 lines per minute).

● Card readers: (2) CDC 405 (1200 cards per minute).

● Card punch: (1) CDC 415 (250 cards per minute).

● Configuration change plans: Planned 50-100~0 increase in
auxiliary storage capacity.

● Comments: BLM uses machine through a remote terminal
system designated as overflow machine for all Denver-based
agencies. Heavily committed to its present users.

1 1 . 4 Geological Survey IBM 360/65

The Geological Survey’s IBM 360/65 has all the computer hard-

ware teleprocessing and mass storage attributes desired for the OCS Data

Management System. It is currently used for only two-shifts per day

(16 hours). This situation may change when it becomes a DOI service

machine, but a size estimate of the potential increased load is not available

to temper this judgment.

IBM 360/ 65 Configuration

● Supports teleprocessing operations through (1) Memorex
1270 terminal controller under HASP and TSO.

● Services 50 remote terminals including DATA 100/70,
DATA 100/78, Data Point, HERTA, IBM 2741, IBM 2780.

● Tied to 96OO Baud leased lines to Menlo Park, California;
Denver, Colorado and Reston, Virginia (to the GS IBM
370/155) . Capable of executing programs at the command
of the GS IBM 370/155 at Reston.

● Main memory: 4 million bytes of core storage.

● Auxiliary memory: Disc IBM 3330-24 spindles (2. 4 billion
bytes, total), IBM 2314 - 16 drives (. 47 billion bytes, total).

● Magnetic tapes: (2) 7-track (556/800 bytes per inch) and
(8) 9-track (800/ 16OO bytes per inch).

● Line printers: (3) IBM 1403 (1100 lines per minute).
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● Card readers: (1) IBM 2501 (1000 cards per minute).

● Card read/punch: (1) IBM 2540 (Read: 1000 cards per
minute-Punch: 300 cards per minute).

● Configuration change plans: Current plans are to replace
(8) IBM 2314 disc drives with (8)IBM 3330 spindles.

e Comments: Currently running a two-shift operation with
approximately 7070 batch and 30% remote jobs. Will
become a DOI service center machine July, 1975.

1 1 . 5 Geological Survey IBM 370/ 155

The Geological Surveyts IBM 370/ 155 presents a mixed picture

of potential capability. The present machine is heavily committed, so

much so that GS has proposed an extension of the system -- another IBM

370/155 (outlined below). This large reservoir of computing power with all

attributes required by the OCS  Data Management System has a degree of

uncertainty associated with it, however, in that the current system may be

replaced in November or December 1975. Due to this uncertainty factor,

the system must currently be relegated to a lesser desirable position until

more information is known about GS plans and future load estimates.

IBM 370/ 155 Configuration

● Supports teleprocessing operations through (2) Memorex
1270 terminal controllers under HASP and TSO.

● Services 150 remote terminals including DATA 100, IBM
2741, IBM 2780, Hazeltine 2000.

● Tied by 9600 Baud leased lines to Menlo Park, California;
Denver, Colorado, and Washington, D. C. (to the GS IBM
360/65). Capable of executing programs at the command of
the GS IBM 360/65 at Washington, D. C.

● Main memory: 4 million bytes of core storage.

e Auxiliary memory: Disc ITEL 7330 (IBM 3330 equivalent) -
32 spindles (3. 2 billi~ytes, total), IBM 2314 - 8 drives
(233. 6 million bytes, total). Drum (1) IBM 2303 (. 64 billion
bytes).

● Magnetic tapes: (2) 7-track (556/800 bytes per inch) and (8)
9-track (800/ 1600 bytes per inch).

@ Line printers: (1) IBM 1403 (1100 lines per minute),
(1) IBM 3211 (2000 lines per minute).
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● Card readers: (1) IBM 2501 (1000 cards per minute).

● Card read/punch: (1) IBM 2540 (Read: 1000 cards per
minute-Punch: 300 cares per minute).

● Configuration change plans: System on lease to expire
November - December, 1975. A second IBM 370/155 has
been proposed for acquisition July-August, 1975 (see below).
Current system replacement not defined, but probably will
be compatible with IBM 370/ 155 architecture.

m Comments: Current 24-hour/day operation.
Heavily committed.

Proposed IBM 370/ 155 Configuration -- Second Machine

● Will support teleprocessing operations through (1) Memorex
1270 terminal controller under HASP and TSO.

● To be connected, by switch, to the existing IBM 370/155
configuration. Will share peripherals and load.

e Main memory: 4 million bytes of core storage.

o Auxiliary memory: Disc ITEL 7330 (IBM 3330 equivalent)-
12 spindles (1. 2 billi=ytes, total), IBM 2314 - 8 drives
(233. 6 billion bytes, total). Drum (1) IBM 2305 (5. 4
million bytes ).

● Magnetic tapes: (1) 7-track (556/800 bytes per inch), (6)
9-track (800/ 1600 bytes per inch).

o Line printers: (1) IBM 3211 (2500 lines per minute).

● Card readers: None

* Card punch: None

● Comments: Proposed for installation July-August, 1975.

1 1 . 6 Department of Agriculture IBM 360/65

The DOA IBM 360/65 system has the storage and teleprocessing

attributes necessary to support the OCS Data Management System. However,

it is dedicated to the DOA mission to the point that other agency applications

are assigned lesser priority and it is considered at or near its maximum

load capacity. For these reasons, it is not recommended.

IBM 360/ 65 Configuration

● Supports teleprocessing operations through (1) Memorex
1270 terminal controller under HASP and TSO.
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● Services 10-15 DOI agencies in the New Orleans area.
Remotes include (4) IBM 360/20, (4) IBM 1130, (7) IBM
2741, (7) IBM 2780, (8) IBM 3270.

e Main memory: 3.25 million bytes of core storage.

● Auxiliary memory: Disc IBM 3330 equivalent - 52 spindles
(5. 2 billion bytes, total), IBM 2314 - 6 drives (175. 2
million bytes, total). Drum (1) IBM 2301 (4 million bytes).

● Magnetic tapes: (10) 7-track (556/800 bytes per inch) and
(14) 9-track (800/1600 bytes per inch).

e Line printers: (3) IBM 1403 (1100 lines per minute).

● Card read/punch: (2) IBM 2540 (Read: 1000 cards per
minute--Punch: 300 cards per minute).

o Configuration change plans: System to be replaced June,
1976 by a machine of undefined manufacturer.

e Comments:
BLM uses system for lease connected computations.
System is one of four DOA national data processing centers.
Current 24-hour/day operation.
Considered at or near maximum load capacity.

1 1 . 7 INFONET Univac 1108

Although of lesser desirability than government owned and

operated systems, the Computer Sciences Corporation INFONET system

does have the teleprocessing and storage attributes required by OCS Data

Management System. With the potential availability of the two Geological

Survey machines in Washington, D.C. (discussed in Sections 11.4 and 11.5,

above) and the proposed BLM facility in Denver (outlined in Section 11. 1),

the application of the OCS Data Management System to INFONET is rejected.

INFONET Univac 1108 Configuration

● Centers located in Oakbrook, Illinois and El Segundo,
California.

● Supports teleprocessing operations.

● Can service DATA 100/90, DATA 100/78, IBM 2741, IBM
2780 terminals.

● Main memory: 64 thousand words.
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● Auxiliary memory: An extendable 2000 pages per user
identification (512 36-bit words/page).

● Magnetic tapes: 7-track (800 bytes per inch), 9-track
(800 bytes per inch) at INFONET centers.

● Line printers: user supplied

* Card readers: user supplied

● Card punch: user supplied

e Comments: Capabilities des c ribed in GSA Ope ration
Support Division publication DPM 2. 14, Users Guide for
Tele~rocessin~ Services.

●
88



1 2 . 0 OCEANOGRAPHIC AND WATER QUALITY DATA
SYSTEM ASSESSMENT

The capabilitiess of four oceanographic and water quality data s ys -

terns were evaluated to determine their applicability in meeting B LM’s com-

plete system requirements. The four systems selected for evaluation are

GURC’s oceanographic data system, NODC’s oceanographic data system,

EPA’s water quality data system and Westinghouse’s oceanographic data

system. Each of these systems consist of two components: a data base

management sys tern and a functional and utility program library. Each

system also provides, to some degree, data cone ction  and input forms,

facilities for preprocessing data before entry into the data base, and various

data services for users of the system.

In order to meet BLM1s total OCS data base management and

functional processing requirements, the system must include the following

capabilities:

o Oceanographic data application orientation.

e Capacity to handle a large variety of OCS data.

o A complete and versatile data base management
system.

e A comprehensive library of oceanographic analysis
programs.

@ General set of utility packages including graphics and
and statistics.

@ A remote batch and interactive capability oriented
toward the scientific user.

@ Easily adaptable to new requirements.

@ Ability to produce flexible outputs.
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The systems evaluated are described in detail in Appendix D.

A summary of system overall capabilities is provided in the following:

12 .1 EDMPAS -- Gulf Universities Research Consortium Data System

The GURC Environmental Dependent Management Process Analyses

and Simulation (EDMPAS)  system has been primarily oriented to managing

oceanographic data for environmental studies of the Gulf of Mexico. The

scope of GURC programs has broadened beyond marine sciences, however.

GURC has handled a variety of data including biological, physical, geo-

logical, chemical, economic and legal data. They have collection forms

for specific types of data, but do not seem to be standard in format.

The GURC data base management system is oriented toward

problem specific data bases for individual scientists as opposed to a

centralized data base which is accessed by all participants. The GURC

system only utilizes sequential file access techniques and does not support

inverted files. Thus, use of the GURC system for large data bases may beo time consuming. GURC does have a respectable utility library which in-

cludes a general graphics capability that provides a flexible means of out-

puts including cartesian plots, a variety of maps and pages of text. A basic

statistics package is described in their documentation, but it lacks the

sophistication needed for the OCS data. However, their analysis capability

seems to be more than adequate, although not complete. The GURC system

is modularly designed so that other analysis programs could be appended to

their library without undo difficulty. Finally, and perhaps overriding other

considerations, there is some question regarding the system!s  availability,

since the GURC software may be proprietary.
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1 2 . 2 NODC -- National Oceanographic Data Center System

NODC is the established national oceanographic data center.

Their experience in handling certain types of oceanographic data is definitely

an asset. However, their ability to handle the variety of data produced by

the OCS study is questionable. It is felt that the system would have to be

extended to perform the complete processing required. NODC has a standard

data documentation form which is excellent for defining the data collected and

the necessary supporting information, but is not complete for all OCS data.

The data base management system is retrieval oriented from fixed record

format files. Functional and utility programs tend to apply to specific

applications as opposed to more general and flexible applications. Most of

the analysis programs are in the physical oceanography category. The

system seems to be fairly rigid in structure and not easily adaptable to new

requirements in a limited amount of time. The outputs produced by the

system are in tabular and graphic form with standard formats that leave

little room for flexibility.

An NODC in-house interactive capability does exist and a full

remote capability is to be added in the near future. The center provides a

variety of data services for the user including reference information and

inventories.

1 2 . 3 STORET -- Environmental Protection Agency System

EPA’ s Storage and Retrieval (STORET) system handles water

quality data and water pollution cause data. STORET handles only two types

of data files and information from both files cannot be acces sed at one time.

A user can use STORET for another application, but he must identify his

data parameters with EPA approved codes. STORET does not support in-

verted files, and the functional and utility programs are oriented to water

quality data and seem to lack the sophistication needed in the OCS study.

All the programs are written in PL/ 1 and, therefore, tied to IBM 360/370

computers. A remote interactive capability does exist under STORET, but

requires the potential user to have specialized training. EPA does have

standard data forms for water quality data,. but STORET documentation is

felt to be inadequate.
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1 2 . 4 UBSDB -- Westinghouse Oceanographic Research Laboratory System

Westinghouse’s Upper Bay Survey Data Base (UBSDB)  system

handles and processes oceanographic data. This system handles a variety

of data including hydrography, meteorology, marine geology, biochemistry,

microbiology, and marine biology. The primary involvement of the system

has been a study to determine the levels, pathways and effects of contaminants

in the Chesapeake Bay. The data base management system employed within

UBSDB  is SYSTEM 2000 which Westinghouse utilizes via the Control Data

CYBERNET time - sharing service, a commercial system which provides

services for thousands of customers throughout the country through remote

terminals. No information is known about UBSDB’s functional and utility

capabilities or the outputs it produces. CYBERNET  facilities are extensively

used.

1 2 . 5 Data System Assessment

Each of the systems described above would have to be extended to

handle the complete processing required of the OCS data. The degree of

extension would vary from one system to the other. All of the systems

would have to define the data structures and organizations to encompass the

entire spectrum of OCS data. They would also have to add to their present

functional and utility program libraries to fulfill the OCS analysis require-

ments. All are lacking in some system requirements as is briefly indicated

in the above system descriptions.

STORET would probably require the greatest degree of extension

because of its present water quality data orientation. There is not enough

information on Westinghouses total system to provide a definite conclusion

regarding its usefulness. GURC and NODC come the closest to satisfying

OCS requirements, however, they too fall short. Although it is felt that

these systems do not fulfill BLMfs  total environmental data processing re-

quirements, and should be rejected on that accord, they should be considered

candidates for an interim processing capability to be used until a complete

OCS Data Management System is developed.
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1 3 . 0 DATA BASE MANAGEMENT SYSTEM ASSESSMENT

Numerous sofb.vare  data processing packages were identified

through literature collected and researched during this task. Most of these

were excluded from further consideration after a preliminary evaluation on

the trite ria that they be currently available and fulfill the data handling

requirements of the BLM OCS program.

The remaining systems were evaluated according to criteria

selected from requirements defined in Section 7.0. M addition, each system

was evaluated using certain subjective or qualitative considerations such as

skill level requirements, direct access storage overhead, performance, etc.

The one system that satisfied most of the established criteria was SYSTEM

2000.

The selection of SYSTEM 2000 was substantiated by an evaluation

of existing commercial data management systems entitled “Ground Water

Data Management Systems Study” prepared for the Water Resources Divi-

sion of Geological Survey by the Program Analysis Department of the Naval

Weapons Engineering Support Activity. SYSTEM 2000 was selected from a

group of 76 data handling systems including ADABAS, IDMS, IMS -2, Metal-

base and Total.

The following sections present details of the assessment.
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13.1 Approach

The firs t function of this task was to identify the requirements

with which any candidate system must comply. In addition to requirements

outlined in Section 7, consideration was given to an indepth sizing of the

MAFLA benchwark study, presented in Appendix B, as representative of

future baseline monitoring programs and illustrative of data types, forms,

relationships and potential volume. This was accomplished to determine

the required data base structure and organization.

After the OCS data base management system requirements were

solidified, they were compared to the standard features of the six types of

data handling systems defined in Table 13-1. In this way, certain types

were excluded as a category, while systems falling under the remaining

categories were retained for further consideration.

Next, the attributes of the systems under investigation EDMPAS

(GURC),  GIM (TRW), GIPSY (U of O), IMS (IBM) NODC (NOAA), STORET

(EPA), SYSTEM 2000 (MRI), and UBSDB  (Westinghouse) were summarized

according to a concise list of features generally common to data base

management systems. These features are outlined in Table 13-2 and the

system summary is provided in Table 13-3.

The final step was to establish a set of evaluation criteria on

which to judge the systems being considered. These criteria are presented

in Table 13-4.

1 3 . 2 System Type Selection

The requirements identified in Section 7 indicate a need for a

sophisticated compute r software package for managing data. Of the six

categories of software systems defined in Table 13-1, three -- Report

Generators, Special Purpose Software and Teleprocessing Monitors --

were deemed inappropriate, since they were too function oriented and

not broad enough in scope.
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TABLE 13-1

DATA SYSTEM CLASSIFICATIONS

e File Management System (FMS)  --Systems which perform

the full gamut of data processing: input of data, file main-

tenance, queries and formatted reports. A major character-

istic is that they are file or function oriented.

● Data Base Managers (DBM)-- Systems which are oriented to

the collection, maintenance and manipulation of data enmass e.

A data base manager is differentiated from a file manager

in that it cros ses file boundaries, physical data structures

are transparent to the user who deals only with the logical

interrelationships of data, means for rapid location of data

are provided (non-sequential searches), and logical re-

trieval structures are automatically maintained by the system ,

hopefully transparent to the user.

● Data Base Management System (DBMS) - -An expansion of the

data base manager in that the system not only performs all

of the functions of a DBM, but also provides a report genera-

tion capability, a data base loading facility, a teleproces sing

monitor or interface, and /or a query language.

● Report Generation (RG) -- Packages which provide primarily

a retrieval and output generation capability.

● Special Purpose Software (SPC)  --This category covers soft-

ware packages designed to perform special or specific tasks,

such as text processing, improved direct or indexed sequential

access methods, shorthand program genrators or file-to-file

utilities.

● Teleprocessing Monitors (TPM) --These systems act as com-

munications monitors and task schedulers for teleprocessing

req~irements.

95



1.

2 .

3.

4 .

5.

6.

7 .

8.

9.

D A T A

DATA

D A T A

TABLE 13-2

DATA BASE MANAGEMENT FEATURES

F E A T U R E

BASE ORGANIZATION

STRUCTURE LIMITS

BASE LANGUAGE
FACILITY

UPDATE FEATURES

RETRIEVAL FEATURES

REPORT GENERATION/SORT
FUNCTION

SYSTEM SOURCE LANGUAGE

QUERY LANGUAGE

APPLICATION/HOST
LANGUAGES

10. TELEPROCESSING

QUALITY

Types of data structures handledby

the systems.

Variable data records or fixed data

records.

Method of defining data elements and

logical data interrelationships.

Which mode the updates are processed

(batch, remote batch, interactive)

and what security levels can be de-

fine d.

Access modes and methods.

Whether the system has these capa-

bilitiess.

The prog ramming language in which

this system was coded.

Characteristics of the query language.

Languages acceptable by the system

as host processors or own-code

additions.

Whether teleprocessing is provided by

system. If not, the interfacable sys -

terns which provide this capability.
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.Q.

.

TABLE 13-2 (Continued)

F E A T U R E

11. CPU AND OPERA TING
SYSTEM REQUIREMENTS

QUALITY

The computers /models and operating

systems which the management system

will run on with minimum core require -

ments.

12. ERROR RECOVERY Whether checkpoint/restart is provided.

13. SYSTEM USAGE Current applications of the system.

14. COST Purchase and/or lease price.

15. INTERFACE TO FUNCTIONAL Whether the system has an interface
PROGRAMS and add-on facility for functional

programs.

16. OTHER PER TINENT Unique system capabilities or
F E A T U R E S characteristics, pertinent comments.
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●

TABLE 13-3 . DATA SYSTEM SURV~Y (Sheet 1 of 4)

SYSTEM ZDOO UBSDB
LIST

JENDOR I GURC TRW UNIVERSITY IBM NOAA EPA MRI WESTINGHOUSE

ORGAN IZATION OF WASH 1 NGTON, WASHINGTON, WASHINGTON,
GALVESTON, TEX LOS ANGELES OKLAHOMA D. C. D. C, D. C. AUSTIN, TEXAS SUITLAND, M

SYSTEM ENVIRONMENTAL GENERAL GENERAL GENERAL OCEONOGRAPH I C WATER QUALITY MODULAR, SELF OCEANOGRAPHIC C
TYPE PROBLEM DBM FMS DBMS D BM STORAGE AND CONTAINED DBMS (uses

ORIENTEO RETRIEVAL RETRIEVAL system KICK))
DBMS SYSTEM DBM ORIENTED DBMS

L DATA BASE INDEXED INDEXED INDEXED HIERARCHICAL PARTIALLY INDEXED PARTIALLY
ORGAN I ZATION SEQUENTIAL SEQUENTIAL SEQUENTIAL SEQUENTIAL INVERTED DIRECT INVERTED

OR INDEXED AND STRUCTURE HIERARCHICAL
DIRECT HiERARCHi CAL STRUCTURE

DIRECT (tree
structure)

1 DATA STRUCTURE FIXED PHYSICAL FIXED PHYSICAL VARIABLE VARIABLE VARIABLE VARIABLE FIXED
LIMITS RECORDS, RECORDS, PHYSICAL RECORDS PHYSICAL RECORDS RECORDS

VARIABLE VARIABLE RECORDS, WITH RECORDS —
LOG I CAL LOG I CAL VARIABLE VSAM
RECORDS RECORDS LOG I CAL

RECORDS

L DATA BASE ENVIR GIMCOM QUESTRAN DATA TSO DISTRIBUTE DATA DEFINITION
LANGUAGE COMMAND COMMANDS COMMAND LANGUAGE/1 COMMANDS COMMANDS LANGUAGE,
FACILITY LANGUAGE LANGUAGE IMMEDIATE

INQUIRY
LANGUAGE,
PROCEDURAL
DATA
MANAGEMENT
LANGUAGE
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TABLE 13-3 . DATA SYSTEM SURVEY (Sheet 2 of 4)

:ATURE SYSTEM 2000 UBSDB
LIST

UPDATE UPDATE IN UPDATE IS UPDATE ONLY UPDATE IN UPDATE ONLY UPDATE IN UPDATE IN
FEATURES ALL MODES. ENCOURAGED IN THE BATCH ALL MODES. IN BATCH ALL MODES. ALL MODES.

ADD RECORDS TO BE PERFORMED MODE. NO SECURITY TO “MODE. PASSWORD SECURITY
OR DESCRIPTORS IN THE BATCH SECURITY FOR FILE PASSWORD PROTECTED FOR FILE,
DELETE RECORDS. MODE. OTHER- INFORMATION AND RECORD PROTECITiD RECORD AND -

CORRECT ERRORS. WISE ALL USERS LEVEL FIELD LEVELS
NO SECURITY ARE LOCKED OUT
INFORMATION OF ACCESSING

THE DATA BASE
PASSWORD /
LOCKS AT THE
FILE, RECORD
AND DATA
ELEMENT LEVEL

RETRIEVAL RETRIEVAL IN RETRIEVAL” RETRIEVAL RETRIEVAL RETRIEVAL RETRIEVAL RETRIEVAL
FEATURES ANY MODE. IN ANY MODE. IN ANY MODE. IN ANY MODE. IN ANY MODE. IN ANY MODE. IN ANY MODE.

RETRIEVAL IN SEQUENTIAL SEQUENTIALOR IBM SEQUENTIAL MULTIPLE SEQUENTIAL SEQUENTIAL MULTIPLE

REMOTE BATCH ACCESS. (SAM) SELECTED ACCESS AND ACCESS ACCESS (SAM) ACCESS (SAM) ACCESS -
AND INTERACTIVE ACCESS. (SAM) DIRECT METHOD S METHOD S

MODES SEQUENTIAL (VSAM,  ISAM, (BDAM, BSAM,
ACCESS OSAM, BSA’M, BPAM)

MORE THAN ONE (Q SAM, SAM, VTAM)
ACCESS TjCHNIQUE GIP SAM)

REPORT GENERATION YES, HAS LIST YES, HAS YES, HAS YES, GISIVS YES, HAS YES, SEVERAL YES, SELF
CAPABILITY REPORT PRINT AND AND GIS-2 SORT WATER QUALITY CONTAINED

SORT CAPABILITY AND SORT GENERATOR. LIST CAPABILITY HAS SORT C A P A B I L I T Y LIST AND REPORT WRITER
CAPABILITY HAS SORT HAS SORT CAPABILITY INVENTORY FEATURE, HAS –-6-

CAPABILITY CAPABILITY PROGRAMS SORT
CAPABILITY

SYSTEM SOURCE FORTRAN V LOW LEVEL 360 ASSEMBLY 360 ASSEMBLY .360 ASSEMBLY PLII FORTRAN,
LANGUAGE MACRO ASSEMBLY -
HIGHER LEVEL LANG. ASSEMBLY



TABLE 13-3 . DATA SYSTEM SURVEY (Sheet 3 of 4)

FEATURE SYSTEM 2000 UBSDB
LIST

8. QUERY ENGLISH ENGLISH ENGLISH STRING TSO LANGUAGE TSO LANGUAGE ENGLISH-LIKE,
LANGUAGE LANGUAGE, LANGUAGE LANGUAGE, t, REQUIRES FREE-FORM
ENGLISH LANGUAGE, FREE FORM. BOOLEAN FREE FORM ADVANCED -
FREE FORM BOOLEAN LOG I C LOG IC BOOLEAN SPECIALIZED
BOOLEAN LOG I C LOG I C TRAINING

?. APPLICATION/ FORTRAN IV, V, FORTRAN IV, V COBOL COBOL FORTRAN PLII COBOL
HOST LANGUAGES ASSEMBLY COBOL DML FORTRAN PLI I ASSEMBLY FORTRAN PLII -
FORTRAN ASSEMBLY PLll ASSEMBLY ASSEMBLY FORTRAN

(only with ASSEMBLY ASSEMBLY
CSTS)

). TELEPROCESSING YES NO-CSTS YES, ALSO YES, ALSO NO- TSO YES, MULTI
(computer

YES, MULTl-
TSO WITH CICS NO -TSO THREADTP 2000

sciences, TEAM, C[CS, TEAM, CICS *
teleprocessing
system)

1. CPU + OPERATING UNIVAC 1100 UNIVAC 1108, [ BM 3601
SYSTEM

IBM 360, IBM 360/ 65 IBM 360/65 IBM 360, 370
SERIES CSTS OPERATING 370/155, 370 MODELS 0 s 0 s MODELS 40,

REQUIREMENTS IBM 3dl1370 SYSTEM 0s 40, 145 AND UP 2DOK BYTES 145 AND UP

MULTI PLE SYSTEM SERIES IBM 360/40, 63K BYTES OS/ MFT, 0s, Oslvs

VERSIONS CDC 6000 IBM 370/ 135 Vsl,  VS2 UNIVAC llDU
SERIES 0 s IMS-2-DB: EXEC 8
ENVIR - 2QK 50K BYTES 128K (MFT) -
ON UNIVAC ON OS

CDC 6000,
256K (MVT)

27K ON IBM
CYBER 70

DBIDC: SCOPE, KRONOS
512K (Vsl) I BM-256K BYTES
761K (V52) UN IVAC-32K
FMSIVS-DB: WORDS
90K PARTITION CDC-18K WORDS
DBIDC:
350K PARTITION

2 ERROR NS YES NS YES NS NS YES +
RECOVERY
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TABLE 13-3 . DATA SYSTEM SURVEY (Sheet 4 of 4)

FEATURE SYSTEM 2000 UBSDB
LIST

3. SYSTEM SCIENTIFIC RUNS UNDER MINERAL MAINLY OCEANOGRAPHIC WATER QUALITY USED BY
USAGE RESEARCH COMPUTER DATA PROCESSING BUSINESS DATA DATA WESTINGHOUSE

PROBLEMS, SCIENCE AT GEOLOG I CAL APPLICATIONS PROCESSING PROCESSING FOR OCEANO-
OCEANOGRAPHIC CORPORATIONS SURVEY,

+
GRAPHIC DATA

DATA INFONET BIBLIOGRAPHIC PROCESSING
PROCESSING DATA ATNODC

4 COST NS $2fX10/mo AVAILABLE MONTHLY GOVERNMENT GOVERNMENT $30K PURCHASE
THRU LICENSE OWNED OWNED (basic system)
GEOLOGICAL ONLY
SURVEY $616-$2825 +
NODE

1
DEPENDING
ON
OPTIONS

5. INTERFACE YES, BINARY YES, CSTS YES, “COPY” YES YES YES YES, PROCET
TO SUBSET FILE EXTERNAL FILE DURAL
FUNCTIONAL OTHER FILE LANGUAGE
PROGRAMS COMPUTATIONS ‘ INTERFACE

INTERFACES TO PERMIT +
USER
APPLICATION
PROGRAMS
TO ACCESS
DATA BASE

6. OTHER PERTINENT COMPRESSED ANY SPEED MAX RECORD COMPUTER LOW SPEED LOGGING OF
FEATURES BINARY DATA TERMINAL SIZE32K BYTES CAPACITY: TERMINAL UPDATING

FILES IBM 2741 IBM 2741 2 1/2 MILLION IBM 2741 TRANSACTIONS
DIRECT EXCHANGE UNIVAC DCT OR B Y T E S DATEL 30 IS MAINTAINED
OF DATA FILES 500 CONVENTIONAL ‘ IN-HOUSE l-l-y
FROM COMPUTER DATA POINT TELETYPE TERMINALS MEDIUM SPEED
TO COMPUTER 2200 ONLY TERMINALS

-

DICTIONARIES IBM 2780, 1130
BUILT FROM DATA 100
INPUT DATA COPE 30

NATIONAL
NETWORK
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TABLE 13-4. EVALUATION CRITERIA (Sheet 1 of 2)

e OPERATIONAL ON TARGET COMPUTER CONFIGURATION

THE SYSTEM MUST BE OPERATIONAL ON THE DO I IBM 360/65 COMPUTER

● TRANSFERABILITY OF SYSTEM  TO OTHER COMPUTER CONFIGURATIONS

THE SYSTEM MUST EITHER BE WRITTEN IN A MACHINE INDEPENDENT LANGUAGE OR EXIST
IN MULTIPLE VERSIONS ADDRESSED TO SEVERAL MACHINES

o REMOTE AND INTERACTIVE CAPABILITY

THE SYSTEM MUST BE DESIGNED TO FACILITATE INTERACTIVE OPERATION TO SYSTEM REMOTES
FOR STORAGE, RETRIEVAL AND UPDATE FUNCTIONS

● FILE STRUCTURE VERSATILITY

THE ABILITY TO DEFINE DIFFERENT STRUCTURED DATA FILES

* MULTIPLE KEY SELECTIONS
w
o THE SYSTEM MUST PERMIT THE USER TO DESIGNATE ANY DATA ELEMENT OR GROUP OF
N ELEMENTS AS DATA SELECTION KEYS

● MULTIPLE  FILE HANDLING CAPABILITY

THE SYSTEM MUST BE ABLE TO MANIPULATE FILES OF VARIOUS STRUCTURE AND MERGE FILES
OF DIFFERING LENGTHS AND COMMON KEYS

● INVERTED FILE CAPABILITY

THE SYSTEM SHOULD PROVIDE FOR THE USE AND MAINTENANCE OF INVERTED DATA FILES

● HIERARCHICAL DATA STRUCTURE

THE SYSTEM MUST UTILIZE AND MAINTAIN HIERARCHICAL DATA STRUCTURES

● VARIABLE LENGTH RECORDS AND FIELDS

THE SYSTEM MUST HAVE THE CAPABILITY OF HANDLING LOGICAL RECORDS AND FIELDS
OF VARIABLE LENGTH
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T A B L E  1 3 - 4 . EVALUATION CRITERIA (Sheet 2 of 2)

ENGLISH LANGUAGE, FREE-FORM QUERY

THE SYSTEM QUERY LANGUAGE MUST BE ENGLISH-LIKE, AND FREE-FORM TO ALLOW USAGE
BY THE NON-PROGRAMMER

THE BOOLEAN LOG 1 C CAPABILITY

THE SYSTEM MUST AFFORD THE USER RECORD SELECTION WITH BOOLEAN LOGIC
(and, or, not)

RAP ID DATA SELECTION AND RETRIEVAL

THE SYSTEM MUST HAVE A RAPID DATA ACCESS METHOD

PROCESSOR INTERFACE

THE SYSTEM MUST PROVIDE THE CAPABILITY FOR USER DEVELOPED PROGRAMS TO ACCESS
THE DATA BASE THROUGH A WELL DESIGNED INTERFACE “

FORTRAN, COBOL LANGUAGE INTERFACE

THE SYSTEM MUST PROVIDE AN INTERFACE TO FORTRAN AND COBOL LANGUAGE

REPORT GENERATOR CAPABILITY

A GENERAL REPORT GENERATING CAPABILITY MUST BE PART OF THE SYSTEM

SORT CAPABILITY

THE SYSTEM MUST BE CAPABLE OF PROVIDING RETRIEVED DATA IN KEY SORT ORDER

COMPLETE AND CLEAR SYSTEM DOCUMENTATION

COMPLETE AND CLEAR DOCUMENTATION OF THE SYSTEM INCLUDING A USER’S GUIDE,
COMPUTATIONAL SYSTEM DESCRIPTION AND EXECUTIVE SYSTEM DESCRIPTION IS
REQU I RED



The three remaining categorizations were actually divided into

two conceptual approaches : file management and data base management.

It was intuitively felt that B LM’ s application could readily be accomplished

under the data base approach. However, this intuitive rationale could not

be extended to file management systems.

There was little doubt that a file management system could be

found which would be able to maintain the OCS data and provide all the data

reporting capabilities required. However, the need for responsiveness to

changing retrieval requirements, data set level data base definitions, hier-

archical and inverted structure, multiple file handling and program/data

independence rules out their use. Neverthelesss, one file management

system (GIPSY)  was evaluated in order to compare its attributes with those

of a data base management system. GIPSY is used for environmental data

by both NODC and the Geological Survey.

The two remaining systems, data base managers

management systems have similar characteristics. A data

consists of three separate but related areas: the data base,

and data base

base system

the data maria -

ger, and the data base/user interface modules. (This terminology is defined

in a glossary within Appendix F. ) The data base management system on the

other hand, contains system software in addition to that provided with the

data base manage r. If the system evaluated is categorized a data base

manage r, then cons ide ration will be given to its ability to interface with

other available packages to substitute for those application modules needed

by ELM, but not provided by the system.

In summary,, during initial screening of all the packages or sys -

terns identified during this study, those not categorized as either a data base

manager or a data base management system were pre-emptively  rejected.
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13.3 Assessment Conclusions

Based on the comparison of each system’s capabilities with BLM’s

requirements, six of the systems should be eliminated from further con-

sideration. This conclusion was based on the number of mandatory require-

ments each system failed to meet. The following systems were eliminated

for the reasons stated:

E DMPAS EDMPAS is oriented tow’ard small. ~roblem oriented

data bases maintained

posed to a centralized

by all system users.

is sequential and data

,.

for individual scientists as op -

data base that can be accessed

The EDMPAS data base structure

can only be accessed with a

GIM

sequential search. EDMPAS does not support in-

verted files, nor does it provide a capability for

defining hierarchical data structures -- a requirement

for extensive manipulation of biological data,

GIM does not provide an interface capability with a

host language. However, this interface requirement

is of no consequence under the Computer Science

Corporation’s INFONET system -- a possibility that

has been rejected. GIM’s data base manipulation cap-

abilities are also poor, since it is restricted to index

sequential searches. GIM does not provide a capa-

bility for defining hierarchical data structures.

GIPSY GIPSY is a file management system which is not

oriented to scientific applications, and does not

possess the file retrieval capabilities required to

manipulate OCS data. It is mainly used to process

text materials and to retrieve bibliographic informa-

tion from small files. Retrieval of data using GIPSY

is considered expensive according to NODC. GIPSY
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GIPSY runs only on the IBM 360/370 series computers and
(Cont. ) is written in 360 as sembly language. Its transfer-

ability, therefore, is extremely limited.

IMS IMS does not support FORTRAN as a host language .

Since most of the functional programs in the scientific

community are written in FORTRAN, this feature

is necessary. IMS is oriented to business data

management problems and its use is considered too

complex for the OCS application. It is heavily based

on the existing physical data management facilities

of the IBM 360/370 line and subsequently demands an

inordinate degree of effort and skill by the user to

develop an efficient system for the simplest of

applications.

NODC NODC’s data management system only runs on the

IBM line of computers. Interactive retrieval is avail-

able only for certain types of data files. Updating

is done in the batch mode of operation. NODC is

also lacking in file structure versatility and multi-

ple file handling.

STORET STORET only handles two types of data files. In-

formation from both files cannot be accessed at one

time.  Therefore, merging of file information is

awkward. STORET has no inverted file capability,

and data must be accessed by specific indices. In

order to use STORET, a user requires specialized

training. It is possible to use STORET for an appIi  -

cation other than water quality; however, the user’s

data parameters must be confined to EPA’s approved

codes. The system could be converted to another
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STORET IBM computer, but it would take non- STORET sys -
~ tern personnel one to two months to accomplish the

task, because of inadequate documentation. Since

STORET is written in PL/1, it is essentially con-

fined to the IBM series of computers.

The remaining system, SYSTEM 2000, seems fully capable of

satisfying BLM’s OCS environmental data handling requirements, and is

recommended for use. The following comments summarize the reasons for

selecting SYSTEM 2000 to satisfy BLM’s data base management system

requirements.

SYSTEM 2000 SYSTEM 2000 is transferable to other computer

configurations. It exists in versions which

operate on CDC  Cyber 70, IBM 360/370, and

Univac 1100 series computers. SYSTEM 2000

not only performs all the data base management

functions required, but also provides an English-

like, free-form query language, several versions

of a teleprocessing monitor, and a self-contained

report generator. It is highly suited for use by

the non-programmer, because of simple query

language and clear, concise diagnostic messages.

SYSTEM 2000 provides an inverted file capability

for rapid entry into any of 64 levels of the hier-

archical data structure. Upward searching of the

hierarchical tree structure is permitted. Several

tree structures may be defined for each file. The

hierarchical data relationship and the specification

of multiple key data elements, is also user defined.

The ability for emerging and manipulating multiple

files with different data structures is provided,

and values for data elements can vary in length.
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The system requires minimal maintenance, and

easily accommodates new applications without

major programming changes. A FORTRAN,

COBOL, PL/ 1 or assembly language interface

is provided to accommodate data base requests

from user-prepared programs.

SYSTEM 2000 is widely used for environmental

data systems by government and industry. These

organizations include Westinghouse e, the Environ-

mental Protection Agency, the Geological Survey

and the Corps of Engineers.

The results of the data base management system evaluation are

summarized in Table 13-5, presented below. The Westinghouse UBSDB

system is not included since its data base management capabilities stem

from SYSTEM 2000 which is represented within the table.
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TABLE 13-5 . DATA HANDLING SYSTEM EVALUATION SUMMARY

REQUIREMENT

OPERATIONAL ON TARGET COMPUTER
CONFIGURATION (1 BM 360/65)

TRANSFERABILITY OF SYSTEM TO OTHER
COMPUTER CONFIGURATIONS

REMOTE AND INTERACTIVE CAPABILITY

FILE STRUCTURE VERSATILITY

MULTIPLE FILE HANDLING CAPABILITY

MULTI  PLE KEY SELECTIONS

INVERTED FILE CAPABILITY

HIERARCHICAL DATA STRUCTURE

VARIABLE LENGTH RECORDS AND FIELDS

ENGLISH LIKE, FREE-FORM
QUERY LANGUAGE

BOOLEAN LOG 1 C CAPABILITY

RAP ID DATA SELECTION AND RETRIEVAL

PROCESSOR INTERFACE

FORTRAN,  COBOL LANGUAGE INTERFACE

REPORT GENERATOR CAPAB lLiTY

SORT CAPABILITY

COMPLETE AND CLEAR DOCUMENTATION

SYSTEh
EDMPAS G[M GIPSY IMS NODC STORET moo



o 1 4 . 0 FUNCTIONAL AND UTILITY SOFTWARE ASSESSMENT

A survey was conducted to identify computer programs to

fulfill BLMfs functional and utility processor requirements. The objective

of the survey was to select available programs written in FORTRAN IV/V

or COBOL compiler languages. The programs are restricted to these

languages because of the computer independence requirement which was

established for Data Management System software. Other higher level

languages are not supported on as many computers. For example, PL/ 1

is supported only by IBM. The ALGOL language is only supported on a

very narrow range of computers. The recommended data base management

system, SYSTEM 2000, has application language interface support for both

FORTRAN and COBOL.

The programs used by the oceanographic data management

systems of GURC and NODC were investigated. EPA’s programs are

mainly written in PL/ 1 and were therefore rejected. There was no informa-

tion available on Westinghouse’s utility and functional software. Programs

● used by the Geological Survey were also investigated including their com-

prehensive statistical package, STATPAC. An NODC publication entitled

I IComPuter  Programs in Oceanography” was used as one guide for Program

selection. This document contains computer program abstracts and in-

cluded the language of the program, the computer for which it was written

and the originating organization. This document was published in 1970.

A new version is expected to be published this year.

The utility programs include a graphics package, a

statistics package and other mathematical programs such as curve fitting

routines. The functional or analysis programs can be classified as bio-

logical oceanography, chemical oceanography, geoscience, and physical

oceanography programs. The latter programs were not evaluated in detail.

They were identified as potential candidates for BLM’ s requirements be-

cause of their applicability to oceanographic analysis and their compati-

bility with the Data Management System. As far as selecting programs to
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satisfy specific applications for special studies, these specifications must

be provided by the user.

Table 14-1 lists various agencies and institutions which

have developed computer application programs in oceanography.

Table 14-2 lists programs written in FORTRAN IV or V

that were selected as available candidates for BLM’s application program

library. This list was taken from NODC’s computer program inventory

and includes NODC programs. The table also indicates the computer on

which the program was originated and the organization which developed it.

There were no programs written in the COBOL language.

Table 14-3 lists FORTRAN IV/V program modules con-

tained in GURC’s application library.

Table 14-4 lists potentially applicable FORTRAN IV

programs included within the Geological Survey fs STATPAC.

● Descriptions of the programs of GURC, NODC, and EPA

can be found in Appendix D, entitled “Descriptions of Oceanographic and

Water Quality Data Systems. “
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TABLE 14-1 . AGENCIES AND INSTITUTIONS HAVING COMPUTER
APPLICATION PROGRAMS IN OCEANOGRAPHY

Bureau of Commercial Fisheries
Canadian Oceanographic Data Centre
Coast and Geodetic Survey
Coast Guard Oceanographic Unit
Defense Research Establishment Pacific
Department of Energy, Mines and Resources, Canada
Fisheries Research Board of Canada
Florida State University
Gulf Universities Research Consortium
Johns Hopkins University
Massachusetts Institute of Technology
National Institute of Oceanography
National Oceanographic Data Center
National Oceanographic Office
Naval Postgraduate School
Naval Research Laboratory
Naval Ship Research and Development Center
Naval Undersea Research and Development Center
Northwestern State University
Pacific Oceanographic Group
Rand Corporation
Scripps Institute of Oceanography
Stanford University
Texas A&M University
University of California
University of Kansas
University of Rhode Island
University of Texas
University of Toronto
University of Washington
University of Wisconsin-Milwaukee
U. S. Department of Interior
U. S. Geological Survey
Woods Hold Oceanographic Institution

(BCF)
(CODC)
(CGS)
(USCG)
(DREP)
(DEMRC)
(FRBC)
(FSU)
(GURC)
(JHU)
~M.;:;

(NODC)
(NOG)
(NPGO)
(NRL)
(NSRDC)
(NURDC)
(NU)
( POG)
(Rand)
(Scripps)
(Su)
(TA&M)
(u of c)
(U of K)
(U of RI)
(U of T)
(U of TOR)
(u of w)
(U of WM)
(DOI)
(USGS)
(WOHO)
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T A B L E  14-2. O CE A N OG R A P H IC P R O G R A M S  I N V EN T OR I E D  B Y  NoDc (sheet 1 Of 5)

PROGRAM

Daily Seawater Observations
Oceans Catalog I and II
Statistics I, II, III
Thermocheck - Temp. Correction
CIRCSTST
BIOP (Biology Plot)
CHLOR
P R O F L
S. T. D. Data Processing
Ray Tracing
Sound Speed Profiles - Normal Modes
Chlorophyll and Productivity
Interpolation Program

i.- Multivariate Non-Linear Regression+
u Simulation of Transgression in Time

Harmonic Analysis of Tidal Data
Tidal Current Prediction
ECOPROD
JOB (Species Diversity)
Oxygen
Power Spectrum of Geological Surface
Trend Analysis Using Fourier Series
Oxygen Computation
Phosphate Computation
Salinity Conversion
Thermometer Correction
Seakeeping
Alert (Satellite Times)
ASORT (Sort O/P of Alert)
Anal. of Non-Linear Response Surfaces
Hydro (Compute from Hydro Data)
MULDA (Multiple Discriminant Anal. )
PLOG (Plot Hydro. Data)

COMPUTER

CDC 3100
CDC  3100
CDC 3100
CDC 3100
CDC 3400
CDC 3600
CDC 3600
CDC 3600
CDC 3600
CDC 3800
CDC 3800
CDC 6400
CDC 6400
CDC 6400
CDC 6400
CDC 6600
CDC 6600
CDC 6600
CDC 6600
CDC 6600
GE 625
GE 625
H - 5 1 6
H - 5 1 6
H - 5 1 6
H - 5 1 6
IBM 1130
IBM 1130
IBM 1130
IBM 1130
IBM 1130
IBM 1130
IBM 1130

ORGANIZATION

CODC
CODC
DEMRC
CODC
NU
Scripps
Scripps
Scripps
Scripps
NR L
NR L
Uofw
Uofw
FSU
Uof K
CGS
CGS
Uof T
Uof T
Uof T
Uof K
Uof K
NOG
USCG
USCG
USCG
USCG
POG
POG
FRBC
POG
FRBC
POG
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TABLE 14-2 . OCEANOGRAPHIC PROGRAMS INVENTORIED BY NODC (Sheet 2 of 5)

PROGRAM COMPUTER

RYLD (Fish Stock Yield)
Special Chemistry Calculations
S. T. D. Calculations
Transport  Comp. From Atmos. Pressure
STPO1 (Compute From S. T. D. Data)
STP02 (Compute From S. T. D. Data)
Trend-Surface with Unrestricted I/P
Brain con Data Reduction
Cable Configuration
Current Meter Analysis
Current Meter Conversion
HILOW
HNAV (Loran/ Decca Coordinates Calc. )
HNVI (Loran/ Decca File)
SBWRO (Wave Recorder Analysis)
SDANO (Inverse Geodetic)
VAPW (Saturation Vapor Pres sure)
CADS (Calc. Dependent Quantities)
GO (Pot. Temp. Sigma Theta, Oxy. )
Two Five (Data Reduction)
Transport  Comp. From Atmos. Pressure
Power Spectrum of Geological Surface
Trend Surfaces Degrees 1 to 6
Simulation of Marine Sedimentation
2-Dimensional Regression
Cross-Association of Sequences
Digital Power Spectrum Analysis
Long. Strength of Ship Hull
Partial and Ordinary Coherence
Saved (Blast Test Data Reduction)
Statistical and Peak-to- Peak Anal.
Astronomical Tide Prediction
Refraction of Waves
Simulation of Wind-Generated Waves
Sea Ice  Studies
Simulation of Marine Sedimentation
Vector Trend Anal. Directional Data

IBM 1130
IBM 1130
IBM 1130
IBM 1130
IBM 1130
IBM 1130
IBM 1620
IBM 1800
IBM 1800
IBM 1800
IBM 1800
IBM 1800
IBM 1800
IBM 1800
IBM 1800
IBM 1800
IBM 1800
IBM 1800
IBM 1800
IBM 1800
IBM 7040
IBM 7040
IBM 7040
IBM 7040
IBM 7040
IBM 7040/44
IBM 7090
IBM 7090
IBM 7090
IBM 8090
IBM 7090
IBM 7090/94
IBM 7090/94
IBM 7090/94
IBM 7090/94
IBM 7090/94
IBM 7090 /94

ORGANIZATION

FRBC
Uofw
Uofw
POG
FOG
POG
Uof K
NIO
NIO
NIO
NIO
IWO
NIO
NIO
NIO
NIO
NIO
Scripps
Scripps
Scripps
POG
Uof K
Uof K
Uof K
Uof K
Uof K
NSR DC
NSRDC
NSR DC
NSR DC
NSR DC
CGS
Su
Su
Rand
Uof K
Uof K
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TABLE 14-2 . OCEANOGRAPHIC PROGRAMS INVENTORIED BY NODC (Sheet 3 of 5)

PROGRAM

Wave Force Distribution
Wave Forces and Moments
Profil (Tsunami Profiles)
Optimization of VTE Water Plants
S. T. D. Correction
Time Term, Seismic Refraction Interp.
Condu  (Thermal Conductivity)

BKGEOL (Sediment Statistics)

Concentrations Per Square Meter

Phytoplankton  Numbers, etc.

SDGVEL (Sounding Correction)

w
w Sediment Granulometric Analysis
WI

Wave Statistics
Blacky (Time Series Analysis)
Current
DETRND, etc. (Spectra Subroutines)
LENG1 (Wave Length and Speed
Profile
Profl (Water Elev. Over Wave Period)
REFL1 (Reflected Wave)
UMAX1, etc. (Max. Flow Veloc. )
UOFT1, etc. (Flow Velocities)
Inventory Plot
S u b r o u t i n e  M a p  ~
RAYTR (Ray-Tracing)
AOU, ISAOU (Calc. of Oxygen, etc. )
GDNP, GRAD (Calc. of Oxygen, etc. )
GVPA, VPA (Calc. of Currents)
1S0S, OXOS, PHOS (Isentropic Plot)
Length-Weight Frequency

COMPUTER

IBM 7090/94
IBM 7090/94
IBM 7094
IBM 7094
IBM 7094
IBM 7094
IBM 7094-11/

7094 DCS
IBM 7094-11/

7040 DCS
IBM 7094-11/

7040 DCS
IBM 7094-11/

7040 DCS
IBM 7094-11

7040 DCS
IBM 7094-11

7040 DCS
IBM 0S/ 360
IBM 0S/ 360
IBM 0S/360
IBM 360/40
IBM 360/40
IBM 360/40
IBM 360/40
IBM 360/40
IBM 360/40
IBM 360/40
IBM 360/40
IBM 360/40
IBM 360/44
IBM 360/65
IBM 360/65
IBM 360/65
IBM 360/65
IBM 360 /65

ORGANIZATION

MIT
MIT
Uofc
DOI
TA&M
U of TOR
CGS

Uofw

Uofw

Uofw

Uofw

Uofw

FSU
NPGO
NPGO
MIT
MIT
MIT
MIT
MIT
MIT
MIT
NODC
NODC
DREP
B C F
B C F
B C F
B C F
B C F
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TABLE 14-2 . OCEANOGRAPHIC PROGRAMS INVENTORIED BY

PROGRAM COMPUTER

Long Wave Radiation
Oceanographic Report Preparation
Oceanographic Summary (Nos. 1, 2, 3)
Reversing Thermometer Correction
TSIP, THOX, THOT (Plot Time History)
Flow Meter Plots
General Mercator Plot
H o r i z o n t a l  S e c t i o n s
In Site Oceanographic Data
Interpolation
Mercator Station Plot
Oxygen, Phosphate, Density Plots
Temperature-Salinity Curves
Oceans III
Thermocheck - Temp. Correction
Water Chemistry

w Q-Mode Cluster Analysisw
m Optimum Track Ship R outing

Newfit
Pattern Function Calculations
Ray Sort
Sonar in Refractive Water
Spectral Analysis of Time Series
Aziz (Thermometric Depth)
Cards
DELINT (Delta Calc and Interpolation)
Depths
Height
Hydro
Intest
Lint (Linear Interpolation)
RDTHRM (Read Thermometer Data)
Sigma
Sigmad
Sigmat
Temp

I B M  3 6 0 / 6 5
IBM 360/65
IBM 360/65
IBM 360/65
IBM 360/65
IBM 360/65
IBM 360/65
IBM 360/65
IBM 360/65
IBM 360/65
IBM 360/65
IBM 360/65
IBM 360/65
IBM 360/65
IBM 360/65
IBM 360/65
IBM 360/67
Univac 1107
Univac 1108
Univac 1108
Univac 1108
Univac 1108
Univac 1108
IBM 360/ 50
IBM 360/ 50
IBM 360/50
IBM 360/50
IBM 360/ 50
IBM 360/ 50
IBM 360/50
IBM 360/ 50
IBM 360/50
IBM 360/ 50
IBM 360/50
IBM 360/50
IBM 360/50

NODC (Sheet 4 of

ORGANIZATION

B C F
BCF
BCF
B C F
B C F
B C F
B C F
B C F
BCF
B C F
B C F
B C F
B C F
CODC
CODC
USGS
Uof K
JHU
NUR DC
NUR DC
NUR DC
NUR DC
U of WM
U of RI
U of RI
U of RI
U of RI
U of RI
U of RI
U of RI
U of RI
U of RI
U of RI
U of RI
U of RI
U of RI

●
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TABLE 14-2 . OCEANOGRAPHIC PROGRAMS INVENTORIED BY NODC (Sheet 5 of 5)

PROGRAM

TSPLOT
UTEMP (Unprotected Thermometer)
Percentage Saturation of Oxygen
Objective Termocline  Analysis
Objective Thermocline Analysis
Astronomic Position
Profile Card-to-Tape for Geopac
TALWANI 2-D Gravity
Simulation of Deltaic Sedimentation
ATG (Adiabatic Temperature Gradient)
Beta-Model with White Forcing
Data
DSTABF (Stability Frequency)
HISTO (Histogram Plot)
HYLOG (Hydro. Sta. Data Reduction)
LISPLO (List and Plot

- NUSPEC (Spectrum Estimation
w OCCOMP (Oceanographic Compute)-J

POTEMP (Potential Temperature)
Press
PROVEC (Progressive Vectors)
Scrub (Data Edit and Correct)
Sigmat
S ONVEL (Sound Velocity)
SPVOL
STATS (Statistical Quantities )
SVANOM (Specific Volume Anomaly)
THISTO (Two -Dimen. Freq. Distrib. )
THRCL (Thermometer Calibration)
V E C T A V  ( V e c t o r  A v e r a g e s )  ‘
VEL (Geostrophic Velocity)
VTR (Volume Transport)
Q Factors
Raymor
PASAL1 (Plot Temperature-Salinity)
TCHK3 (Thermometer Corr. )

COMPUTER

IBM 360/ 50
IBM 360/ 50
IBM 360/65
CDC 6500
IBM 0S/360
IBM 360/65
IBM 360/65
IBM 360/65
IBM 360/ 67
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
SDS Sigma 7
Atlas I
Univac 1108
IBM 1130
IBM 1130

ORGANIZATION

U of RI
U of RI
USGS
NPGO
NPGO
USGS
USGS
USGS
Uof K
W OHO
WOHO
WOHO
W OHO
W OHO
W OHO
WOHO
WOHO
WOHO
WOHO
WOHO
WOHO
WOHO
WOHO
WOHO
W OHO
WOHO
WOHO
WOHO
WOHO
WOHO
WOHO
WOHO
NIO
NUR DC
POG
CODC



TABLE 14-3 . GURC APPLICATION MODULES

Topographically Guided 4-Dimensional Analysis (TG4DA)
Character Analysis (Charanal)
Similarity Graph Clustering (Graph)
Species Diversity (Shannon-Weaver)
Facinal Affinity (Morisita-One)
Basic Statistics (BASTAT)
Sound Velocity (Wilson)
Azimuth and Range Finding (ARF)
EDMPAS Graphic Output (EGO)

TABLE 14-4 . STAT PAC PROGRAMS

X-Y Calcomp Plot - STATPAC
X-Y Conversion, STATPAC
Plot STAT PAC
X-Y Printer Plot - STATPAC
Modified Correlation Matrix - STATPAC
Triangular Diagram Plot (C ERBER 622) of STATPAC Data
Merge STATPAC Data Sets
Pre-Plot Data Preparation - STATPAC
Fisher K-Statistics
Graphical Analysis - STATPAC
Analysis of Variance
Stepwise Discriminant Analysis for Two Groups
Standard Error Replicate Samples
Factor Analysis Preparation
Step forward Regression
General Regression (Step Backward)
Factor Analysis - STATPAC
Correlation Analysis
Spearman or Kendal  Rank Correlation Coefficient - STATPAC
Serial Correlation in One or Two Dimensions
Orthogonal Polynomials for Surface Fitting
Cluster Analysis



1 5 . 0 RECOMMENDED IMPLEMENTATION

Based upon the assessment of user’s requirements and the

availability of hardware and software systems, a two-phase program is

recommended for implementation of the proposed BLM OCS Data Manage-

ment S ys tern. This program entails the selection of an existing computer

hardware system as the host for OCS Data Management System development

and pilot test, and the translation of the entire OCS System to a new BLM

facility when it is operational and sufficiently configured to accommodate

it. Prior to implementation, interim capabilities are proposed in order

to provide BLM investigators with the ability to perform limited data

analyses during the development time frame for the recommended system.

In the sections below, these proposals are outlined. A preliminary imple-

mentation plan is also offered.

15 .1 Hardware Systems

Computer hardware recommended for use by the OCS Data

Management System consists of a centralized facility which contains and

manages the OCS data base, and a series of batch or interactive terminals

for users to access and update the data base from remote sites. Primary

remote capability is recommended for OCS Regional Offices with con-

strained lesser capabilities at field offices and investigator’s facilities.

An assessment of available hardware systems suggests that the

IBM 360/ 65 at DOI Headquarters in Washington, D. C. would be sufficient

to accommodate both data and user access demands during the short-term

future. This machine is presently operated by the GS, but will become a

general DOI service center July, 1975.

If the OCS Data Management Software were immediately available

for installation, the GS IBM 360/65 would be the ideal host configuration

considering its on-line storage capability, its present teleprocessing use,

its proximity to BLM OCS Headquarters, its tie to the GS Center at Reston

for compute r overload relief and the potential acquisition of GS platform
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data, and its convenience to the NODC facility

Unfortunately, no complete system currently exists which will

satisfy all OCS data handling requirements. Therefore, some development

period must necessarily precede system implementation so that it will not

occur until sometime within the time frame scheduled for the installation

of the second GS IBM 370/ 155 (July or August, 1975) and the release of

the ‘primary GS IBM 370/155 system in November or December, 1975.

If all proceeds according to plan, the DOI machine will undoubtly  be under

a heavier loading than presently experienced owing to an overflow of users

who potentially may not be able to run on the new, yet undefined GS config-

uration. This availability clouds the selection of the DOI machine for long-

term OCS data base applications.

The second element influencing the recommendation of a target

host for the OCS Data Management System is the planned BLM Denver

facility reconfiguration scheduled to occur January, 1976. As previously

indicated, the proposed BLM facility has been designed to service OCS

needs through remote batch terminals installed at OCS regional offices

and at the Washington, D., C. OCS Headquarters. Although present

facility plans were defined for lease -related operations and without load

and storage estimates for the OCS Environmental Studies application, it

nevertheless represents a viable alternative for an OCS Data Management

System host computer beyond the immediate time frame. (It should also

be mentioned that a larger complement of BLM personnel with data

management expertis e at the Denver Center also adds to its attractiveness s.)

In view of the difficulty to define the long -range availability of

government data processing facilities, and the uncertain OC S Data Manage -

ment System implementation period, it is recommended that the planned

BLM Denver facility be selected as the ultimate target host computer for

the OCS Environmental Data Management System. It is further recommended

that the Data Management System be initially targeted for the DOI IBM
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360/ 65 for system development and pilot test, and that the system be

translated, in total, to the Denver facility when it is operational and

sufficiently configured to accommodate the OCS system. (The proposed

two-phase remote-centralized configuration is shown in Figure 15-1).

The latter recommendation infers that the development be directed toward

machine independence, a system requirement previously stated, and that

cognizance of Denver configuration and software system plans be maintained

throughout the development.

The detailed configuration of the B LM Denver facility is not de-

fined at this time, although information available indicates its probable

suitability for this application. The possibility exists, however, that the

system may not be implemented or may be implemented in an unsuitable

configuration for the OCS Data Management System. In either of these

events, two alternative approaches exist; namely (1) continued use of the

DOI IBM 360/75 as a host computer, or (2) translation of the system for

the GS Res ton computer facility, assuming that it will be more suitable.

The following discus sion addresses the primary recommendation (B LM

Denver).

With respect to the growth in hardware equipment required to

service increased Data Management System demand necessitated by the

enlarged leasing program, an increasing user clientele, and a larger OCS

data base resulting from completed baseline studies and an on-going

monitoring program, Figure 15-2 illustrates a possible phased equipment

acquisition program extending from the present time (1975) through 1980.

Note that typewriter terminals are considered sufficient to handle con-

temporary regional office requirements, assuming that bulk data enters

the data base via magnetic tape. As regional remote station requirements

increase, this capability is enlarged to a remote batch terminal and finally

a computational load distributive satellite processor system by FY 1978.

Communications equipment at the central facility must also

increase from a controller and dedicated channel to a large

proportionally

communications
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Concomitant growth in remote peripheral devices,p r o c e s s o r  b y  FY 1 9 7 7 .

both standard and special purpose plot and graphic digitization systems,

should also be expected during this period. (A detailed discussion of remote-

terminal and communications process or options is provided in Appendix G).

As remote processor capabilities and load increase, it will also

be necessary to increase the capacities of the data transmission channels to

those remotes. The following tables (Table 15-1 and 15-2) address these

issues . Also included, in Table 15-3, are estimates of transmission costs.

1 5 . 2 Software Systems

15. 2.1 Data Base Management System

As indicated in Section 13, the selection and use of SYSTEM 2000

for the OCS data base management system is firmly endorsed. This choice

is the result of a comparative evaluation of the system’s capabilities with

the requirements of the B LM OCS Environmental Studies Program. SYSTEM

2000 capabilities are summarized below.

Wide Usage for Environmental Data Systems by
Gove rnment and Industry

Versions Exist for CDC Cyber 70 Series, IBM 360/370
Series, UNIVAC 1100 Series

Multiple File Handling

Variable Length Records Through Data Set Definition

Inverted File Capability

Hierarchical Structure (64 Levels)

Fortran and Cobol Interface Provided

English-like, Free-form User Language

Easily Accommodates New Applications

Suited for Non-programmer Users

Although it is not certain the SYSTEM 2000 will be compatible

with the computer to be installed in the B LM Derive r Center, owing to the

fact that the configuration is yet to be defined, the transferability of

SYSTEM 2000 and the increasing clientele of govermnent users provides
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TABLE 15-1 . DATA EQUIPMENT SPEEDS

DP Equipment

Card Reader:

300 cards /rein
600 cards/rein

1000 cards /rein

Card Punch:

300 cards/rein
500 cards/rein

Paper Tape Reader

Paper Tape Punch

Printer:

300 lines/rein
600 lines/rein

1000 lines/rein

Typewriter

CRT

Magnetic Tape Unit

Disk Units

Drum Units

CPUS

Operating Speeds
(bps )

3, 200
6 , 4 0 0

10, 600

3, 200
5, 300

75 to 8, 000

75 to 2, 400

6, 000
10, 000
19, 400

45 to 150

8, 000

150 to 2,720, 000

1,248, 000 to 2,496,000

1, 000, 000 to 8, 000, 000

2, 000, 000 to 16, 000, 000
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TABLE 15-2. DATA TRANSMISSION CHANNELS AVAIIABLE

Channel
Bandwidth

3 kHz

3 kHz

48 kHZ

240 kHZ

960 kHZ

4.6 to
10 mHz

Des c ription

Voice and data channel switched
network

Voice and data channel leased line

Broad band data channel leased
or switched

Broad band data channel,
Series 5000 C
leased only

Broad band data channel,
Series 5000 D
leased only

Video channel

Transmission
Capacity

(bps)

4 , 8 0 0

9, 600

5 0 , 0 0 0

250, 000

> 5 0 0 , 0 0 0

up to
20, 000, 000
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TABLE 15-3 . DATA TRANSMISSION COST ESTIMATES
(1974 - GSA CONTMCT)

Transmission
Capacity

9, 600

19, 200 (2 X 9, 600)

19, 200

50, 000

100,000 (2 x 50,000)

234, 000

Termination Cost
($/Month)

650

1300

850

850

1700

1350

Line Cost
($ /Month/Mile)

. 4 0

. 8 0

2050

5* 00

1 0 . 0 0

3 0 . 0 0

Note: The total cost per month of a channel is given by:

total cost = termination cost + (line cost) x (length in miles).
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some as surance that compatibility will be achieved. Its present computer

usage flexibility far exceeds those of the other systems considered. It

should also be mentioned that SYSTEM 2000 is presently available on the

GS IBM 360/370 configurations. Based on this availability, we believe

that it can be used to support the “initial” development system effort

without cost.

15. 2.2 Functional and Utility Processors

Oceanographic functional analysis programs can be categorized

as follows:

9 Biological Oceanography

* Chemical Oceanography

e Geoscience (Marine Geophysics and Sediment Analysis)

* Physical Oceanography

Available programs in these categories were identified in Section 14 as

potential candidates for BLM’s functional processor library on the basis

of their applicability to oceanographic analysis and their adaptability y with

the Data Management System. It is recommended these programs be

reviewed and a set be selected for the initial functional processor library

by an advisory group of users who are familiar with BLM analysis and

special study requirements. Additional processors satisfying the program

language criteria established in Section 14 can be added upon user demand.

Limiting the discussion to programs known to be acceptable

according to program language criteria, it is recommended that a general

graphics display package and a comprehensive statistics program library

form the initial utility processor librar~ Acceptable plot packages are

found in the GURC, NODC and WOHO libraries. Recommended systems

are:

e General Plot Program (EGO) GURC

● Inventory Data Plot NODC

● Map Projections and Grids NODC
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● Bar Histograms (HISTO) WOHO

Statistical packages are numerous and, for the most part, readily

available. However, none of the evaluated oceanographic and water

quality data systems have a package considered sufficiently capable to

satisfy BLM requirements. Viable candidates for the initial processor

library include the Geological Survey’s STATPAC programs, the UCLA

BMDP program series and the University of Chicago SPSS programs.

These systems should be reviewed in more detail before final selection,

1 5 . 3 Interim Capability

During the development and system test of the proposed Data

Management System any environmental baseline or monitoring data

gathered by field investigators, such as the SUSIO  MAFLA study, will

not be available for automated manipulation and analYsis. Considering

the dynamics of current surge for energy independence, any time lost

waiting for anal ys is capability will be too long. It is, therefore, proposed

that an interim arrangement utilizing an existing oceanographic system be

established to service investigator’s current processing needs. It is

assumed that any system selected for interim use would not be modified

to accommodate specific BLM OCS requirements.

Two possible arrangements exist: The use of the GURC facility

or that of NODC. Either situation has its advantages and disadvantages.

These were addressed in Section 12. The possibility of using EPA’s

STORET system was rejected because of its complexity, its lack of

oceanographic proces sing capability and the fact that OCS  data, once

stored in the STORET cannot be readily transferred to the ELM OCS

data base without an expended effort that could not be recouped by later

application. The possibility of entering OCS data within the Westinghouse

system was also set aside because of the lack of information defining its

oceanographic and data processing capabilities. Receipt of more sub-

stantive material in these areas could change this position.

130



Use of GURC’S total system on short-term interim basis seems

to present the best alternative. The GURC system contains enough flexible

investigator-oriented processing capabilities that its data management

deficiencies will not be apparent if its use is restricted to a small data

base such as the current MAFLA baseline study. Although any data base

constructed under the system will not be directly usable by the ultimate

BLM OCS system, their simple, sequential structure will permit a fairly

straightforward conversion. The GURC system can also be used as a

test bed for FORTRAN software that will be added to the OCS processor

library. Recall that SYSTEM 2000 presents retrieval users with a

sequential data file for their subs equent manipulation. This is not incon-

sistent with the GURC system use of sequential information. GURC’S

present remote capability also enhances the position of this alternative.

An interim application of the NODC system will also permit

users to have access to their data in an automated sense. The difficulty,

however, is that users would have to be content with the processing the

NODC system currently provides. This is quite limited. A mixed bles sing

can be found in the conversion of BLM OCS data to NODC’S formats. Once

in the NODC system, data cannot be easily translated to the BLM OCS

data base without a considerable effort. However, NODC presently has

data which should be added to the BLM OCS data base. Further, the

NOAA Gulf of Alaska study will gather data which is also required in

the BLM OCS data base. Ultimately, translation software will have to

be written to accommodate NODC stored information. Therefore, the

software development time required for data base translation can be

rationally accepted.

The current NODC system will not accommodate all types of

environmental data to be gathered in baseline studies. Physical oceano-

graphy data is fairly well represented, but chemical oceanography data

handling is limited. Some biological data can be stored, but geological

and geophysical data is not represented unless the NGSDC capability is

also used. Some still existing deficiencies are alleviated with the addition
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of proposed MESA data formats (including in Appendix D), but the extent

that NODC or EDS systems will manipulate this information is unknown.

Similarly, the success of NODC’s field remote implementation is unknown

at this point.

A policy decision by the BLM

Program is required to choose between

alternatives.

1 5 . 4

This plan

OCS Environmental Studies

the GURC and NODC interim

Implementation Plan

To implement the proposed system, a detailed plan is required.

should consider the following:

o The circulation of this system definition to BLM OCS
regional and headquarters staff to elicit their comments
concerning the proposed system.

e Meetings with BLM office representatives (a designated
advisory group) should be held to resolve the following
design-level policies:

. The computational requirements of their respective
organizations.

. The definition of data base structure and content
considering anticipated retrieval and analysis
requirements. These meetings should be pre-
ceded by consultation with the Geological Survey
(Water Resources Division) for their guidance
and the benefit of their experience using SYSTEM
2000 in District Office bench mark tests.
Westinghouse Oceanic Laboratory should also be
consulted for their SYSTEM 2000 experience.

● The user specification language structure and
vocabulary.

● The data input formats consistent with defined data
base set convention. Standards must be established
for off -line data inputs and on-line keyboard inputs.
(A free-form input technique is favored for Data
Management System inputs in which only parameter
type and order need be defined).
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. The external data tape formats that the System will
attempt to translate and the tape formats that the
System will generate for data distribution to external
users and agencies. A review of existing NODC and
MESA formats (included in Appendix D) should be
made to determine whether they will suffice.

● The translation of the MAFLA data into the approved input
format to be used as a system test data base.

● The preparation of detailed system and system interface
specifications.

● The preparation of specifications for unavailable software
systems including user specification processor, execution
supervisor, data input translation processor and data tape
preparation/translation processors.

o The specification of required remote hardware configura-
tions.

● The estimated development effort duration and scope.

● The acquisition of designated software components and
system implementation using the IBM 360/75 as an
interim host computer with the BLM Denver configuration
as its utlimate hardware system. Close agency coordination
should necessarily accompany this development with a
continual review and consideration of changing user!s needs
and representation in Denver Center planning.
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1 . 0 OUTER CONTINENTAL SHELF

The continental shelf of the United States varies in width from

a few miles off Miami to more than one hundred miles seaward of New

England and along the Gulf Coast. Between Alaska and Siberia the conti-

nents of North America and Asia merge to form a continental shelf that

floors the entire Bering Sea.

The configuration and slope of the shelf varies greatly from place

to place. The Atlantic shelf from Long Island south to Florida slopes gently

seaward to about 200 meters where it drops off abruptly on the continental

slope. Submarine canyons frequently cross the outer shelf but none reach

all the way to the shoreline. North of Long Island, the shelf is covered with

sand and gravel bank areas which are remnants of glacial activity.

The Gulf Coast continental shelf is similar to the Atlantic shelf

in width and configuration. It is dominated by the Miss iss ippi Rive r delta

and its uncle rwater sediment cone. The thick wedge of sediment that com-

prises the Gulf Coast shelf has been a rich oil and gas bearing source for

almost 50 years, and promises to yield even greater volumes of hydrocarbons

in the future.

Pacific coast continental shelf areas are very complex and irreg-

ular being broken by faults and basinal features along the entire length.

The seaward termination is abrupt and precipitous and is considerably

deeper (up to 400 meters) than either the Gulf or Atlantic shelves. Both

oil and gas have been recovered from the offshore areas of California,

mostly in the Channel Islands area near Santa Barbara. Substantial exploi -

tation in this area has been slowed as a result of the oil spill disaster in

January of 1969.

One of the most promising offshore areas for oil and gas pro-

duction is off the north slope of Alaska. Massive reserves have been dis -

covered in the nearshore and immediate onshore regions of the north slope

and it is likely that these petrochemical-bearing formations extend seaward
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uncle r the continental shelf.

The total area of the continental shelf of the United States out to

a 200 meter depth amounts to more than 853, 000 square statute miles,

which is roughly equal to one-third of the dry land mass of the U. S. If the

continental slope, the submerged area between 200 and 2, 500 meters depth,

is included the total amounts to approximately 1, 332, 000 square statute

miles .

2 . 0

originally

AGENCIES INVOLVED IN OCS PROGRAM

Federal jurisdiction over submerged continental margins was

based on a 1945 proclamation by President Truman in which he

stated that ‘jurisdiction over the natural resources of the subsoil and sea-

bed of the continental shelf by the contiguous nation is reasonable and just. ., “

The Truman Proclamation was further defined in 1953 by the

passage of two acts. The Submerged Lands Act (67 Stat. 20) granted to all

coastal states jurisdiction of submerged coastal lands up to a distance of

three geographical miles seaward of their coastline, and extended to each

state bordering on the Gulf of Mexico, based on historical boundaries, the

opportunity to prove entitlement to as much as 3 marine leagues ( 10.4 statute

miles) in Gulf waters. (Only Texas and Florida of the five Gulf states have

elected to do so). Also in 1953, the Outer Continental Shelf (OCS)  Lands

Act (67 Stat. 462) established Federal jurisdiction over the submerged lands

of the continental shelf seaward of the state boundaries. The Act charged

the Secretary of the Interior with the responsibility for the administration of

the mineral exploration and development on the OCS. It also empowered the

Secretary to formulate regulations so that the provisions of the Act might

be met.

The 1958 Geneva Convention, formulated and signed by the United

States, established continental shelf jurisdiction in international law. This

treaty sets the legal coastal nation jurisdiction over the continental shelf at

20f) m e t e r s  o r ,  “. . . beyond the  limit, to where the depth of the super jacent
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waters admits of the exploitation of the natural resources. “ Forty nations

were signatories to tiis treaty and almost one hundred coastal nations have

since asserted their rights over minerals in the contiguous continental

shelf areas.

2 . 1 B LM Responsibilities

Subsequent to the passage of the OCS Lands Act of 1953, the

Secretary of the Interior designated the Bureau of Land Management (BLM)

as the administrative agency for leasing submerged federal lands, and the

Geological Survey for supervising production. The Secretary formulated

three major goals for the comprehensive management program for marine

mine rals. These are:

● The orderly development of the marine mineral resources
to meet the energy demands of the nation.

● The protection of the marine and coastal environment.

o The receipt of a fair return for the leased mineral
resources.

These leasing objectives are based on the following legislative mandates:

● Orderly resource development is based on the OCS Lands
Act which gives the Secretary the authority, in order to
meet the urgent demand for oil and gas, to grant leases to
the highest qualified bidder(s) on the basis of sealed com-
petitive bids. Hard minerals such as sand and gravel
are also subject to leasing in the same manner.

● Protection of the marine and coastal environment is a
dire ct outgrowth of the National Environmental Policy
Act of 1969 (PL 91-90), Section 102 (2)(C) et seq. which
requires that all Federal agencies to utilize a systematic,
interdisciplinary approach which will insure the integrated
use of the natural and social sciences in any planning and
decision-making that may have an impact on man’s environ-
ment.
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● Receipt of fair market value has basis in two separate man-
dates. United States Code 31, Section 483 (a) obligates the
Federal Government to obtain a fair return for public lands
that are sold or leased. This is further implemented within
the Executive Branch by Bureau of the Budget Circular A-25.

B LM and the Geological Survey ensure the orderly development

of OCS lands by selecting specific tracts for leasing based on theii assess -

ment of industry development capability, competition, timely future availa -

bility of resources to consumers, environmental risk, as well as additional

geologic, geophysical, and engineer~g data.

To evaluate the environmental risk, the Bureau prepares an

Environmental Impact Statement for eve ry lease sale in compliance with

the National Environmental Policy Act which requires all Federal agencies

“include in every recommendation or report on proposals for legislation

and any other Federal actions significantly affecting the quality of the human

environment, a detailed statement by the responsible official on the environ-

mental impact of the proposed action. . . . “ The act further requires that

agencies define the following for each proposed action:

(1) the environmental impact of the proposed action;

(2) any adverse environmental effects which cannot be avoided
should the proposal be implemented;

(3) alternatives to the proposed action;

(4) the relationship between local short-term uses of man’s
envi romment  and the maintenance and enhancement of long -
term productivity; and

(5) any irreversible and irretrievable commitments of resources
which would be involved in the proposed action should it be im-
plemented.

Preparation of impact statements is coordinated with contact

people in key Interior agencies such as Geological Survey, Fish and Wildlife

Service, National Park Service, Bureau of Outdoor Recreation and Bureau

of Mines as well as outside agencies in the Departments of Transportation

and Commerce and the Environmental Protection Agent y. As a r e suit of
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imps ct statement evaluations, specific tracts may be withheld from the sale

because the environmental risk ass ociated with their exploration and ex-

ploitation is too great. Tracts that are more sensitive environmentally,

but which can be developed uncle r adequate lean stipulations are also defined

by the EIS.

Receipt of fair market value, the Department’s third goal, is

achieved through mineral resource estimates and a pre-, post-sale analysis.

Prior to a lease sale, data on the mineral reserves in a given area is

gathered from Geological Survey and independent contract studies. This

info rmation, along with inputs of capital and operating expenses, discount

rates, and procedures to follow in calculating taxes, is used by GS to cal-

culate pre-sale tract values. Following a sale, the BLM conducts a post-

sale analysis of high bids to assist the OCS Manager in his determination

of whether particular leases should issue.

2 . 2 Other Agency Responsibilities

During the preparation of environmental impact statements pre -

ceeding OCS tract lease, B LM coordinates its investigation and preparation

activities with various agencies within the Department as described above.

Upon completion of a draft, EIS review and comments are specifically re -

quested from the following Federal agencies, as well as agencies from

affected states.

Geological Survey
National Park Service
Fish and Wildlife Servie
Bureau of Outdoor Recreation
Bureau of Mines
National Marine Fisheries Service
Environmental Protection Agency
Department of Transportation
Federal Power Commission
Federal Energy Administration
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In pre - sale evaluation, the Geological Survey has the responsi-

bility for calculating the resource value of each OCS tract with BLM per-

forming an audit and review function. GS is also responsible for collecting

and analyzing the geologic, geophysical, and engineering data which may be

either purchased from contractors and/or obtained from industrial sources 0

to support these resource calcualtions.

Once competitive bidding has been completed for a lease tract, a

post -evaluation is conducted to determine the highest responsible qualified

bidder from each tract, and to ensure that the Federal Government receives

fair market value for each tract bid upon. This function is performed by

both BLM and GS.

After a lease bid is accepted, supervision of the lease operation

is assigned to the GS, but B LM retains the overall responsibility for pro-

tection of the OCS land. Operation plans must be submitted by lease opera-

tors and approved by the GS before each stage of operations (exploration,

development and abandonment) is initiated. Approval of all operations must

be obtained prior to their commencement.

Once operations are initiated, the operator is required to inspect

all aspects of the safety systems associated with his equipment at specified

intervals and to prepare detailed record of these inspections. These re-

quirements are enforced by the GS who perform irregular on-site inspections

to verify compliance. Operators are required to report all spills or leakage

of oil to the GS without delay. They must also notify GS of any unusual condi-

tion, problem or malfunction within 24 hours. Waste disposal regulations

are also enforced by the GS who peform surveillance of operational sites

by helicopter “fly-overs” and on-site inspections.
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The OCS responsibilities of other agencies are summarized

below:

(1) Department of Transportation

U.S. Coast Guard -- Responsibilities for:

(a) ensuring that structures on the OCS are properly marked
to protect navigation;

(b) establishing and enforcing safety regulations on these
structures;

(c) maintaining surveillance during all cruises and over -
flights of the OCS for spilled or dis charged oil; and

(d) inspecting and certifying all floating drilling rigs
except those which rest on bottom during drilling.

Office of Pipeline Safety (OPS)  -- The OPS has general re-

sponsibilities for pipelines. It primarily supervises gas pipeline safety,

including the establishment of design criteria directed toward increased

safety.

(2) Environmental Protection Agency (EPA)

The EPA has several functional responsibilities in the OCS

leasing program. It is directly involved in the critical review of the draft

environmental impact statement, for which it provides extensive, sub-

s tantive comments.

The EPA is required by Section 403 of the Federal Water

Pollution Control Act (FWPCA) Amendments of 1972 to establish standards

uncle r which a permit for discharge of pollutants into navigable waters of

the U. S. may be issued. While this responsibility has not yet been tested,

and the re is some controversy concerning the applicability of the Amend-

ments to the OCS beyond the contiguous zone, the EPA could eventually

yield a high degree of control over ope rations on offshore structures.

The EPA, along with the Departments of Interior, Trans -

portation, and Defense, are designated the four primary Federal agencies
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responsible for the organization, management, design or response, and

actual response to polluting incidents under the National Oil and Hazardous

Subs tances Pollution Contingency Plan, which was incorporated into the

FWPCA Amendments of 1972. The EPA is also a member of the OCS

Research Management Advisory Board which will be described in {9) below.

(3) Corps of Engineers, U.S. Department of the Army

The authority of the Secretary of the Army, which is dele-

gated to the Corps of Engineers, “. . . to prevent obstruction to navigation

in the navigable waters of the United States is hereby extended to artificial

islands and fixed structures located on the Outer Continental Shelf, “ is

derived from Section 4(f) of the OCS Lands Act. In general, since the

Coast Guard regulates above water structures, Corps responsibility has

been taken as permitting of structures and pipelines. The Corps requires

that pipelines crossing shipping lanes be hurried to a depth of 10 feet.

(4) Federal Power Commission (FPC)

The FPC has discretionary powers over the approval, design

and economics of common carrier gas pipelines. It also determines what

the price of OCS gas will be at the wellhead. This regulated price is the

base price from which the final price is determined, after costs and profit

have been added. The FPC also is solicited for review and comment of

draft impact statements on lease sales. The FPC is sues the certificates

of public convenience and necessity that are necessary for gas pipeline

cons truction.

(5) Fish and Wildlife Service (FWS)

The FWS (formerly the Bureau of Sport Fisheries and

Wildlife) has a broad mandate to study, protect and manage fish and wild-

life resources. In the offshore environment, these resources include sport

fish, marine mamals, and marine birds. On-shore, FWS is concerned

with fish and wildlife and the habitats where they abide, as well as numerous

refuges under FWS jurisdiction. In the leasing program, the FWS primary
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role is that of a reviewing  agency for draft impact statements. FWS has

also participated in the design of several OCS related study programs spon-

sored by BLM, and is a member of the OCS Research Management Advisory

Board.

(6) Federal Energy Administration (FEA)

The FEA has broad discretionary powers over matters per-

taining to energy supply and demand in the U. S. The FEA has been given

the directive to implement and monitor the progress of Project Independence,

among numerous other duties, and is making strides at understanding and

monitoring the OCS leasing program. FEA was recently added to the list of

agencies which are solicited for review and comment of OCS leasing impact

statements.

(7) National Oceanic and Atmospheric Administration (NOAA)

The NOAA, in the Department of Commerce, has broad

●
jurisdictional powers over many aspects of the marine environment. His-

torically, the prime involvement of NOAA in the OCS leasing program has

been through the National Marine Fisheries Service (NMFS), which ex-

tensively reviews and comments on draft impact statements. The NMFS

is concerned with all types of potential impacts on marine fish, especially

commercial fisheries. The NOAA has a representative on the OCS Research

Management Advisory Board, and is undertaking the environmental base-

line studies being sponsored by BLM in the Gulf of Alaska.

(8) State Agencies

In general, the OCS Lands Act withdrew most control over

OCS  oil and gas production from coastal state jurisdiction. However, physi-

cal, chemical, geological, and biological provinces and habitats overlap

Federal - State boundaries, and thus the coastal states have an interest

in offshore activities that might affect their coastal resources. In addition,

there are obvious economic benefits and disbenefits to a coastal state
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as a re suit of offshore development in the forms of construction equipment,

refinery employment if refineries are in existence or proposed, and host of

related services, secondary employments and income to the state.

(9) OCS Research Management Advisory Board

On March 20, 1974, the Secretary of the Interior established

the Outer Continental Shelf Research Management Advisory Board under the

provisions of the Federal Advisory Committee Act. The objective of the

Board is to advise the Assistant Secretary - Land and Water Resources, the

Dire cto r of the Bureau of Land Management, and other offices of the Depart-

ment, in the des ign and implementation of environmental research projects

related to oil and gas exploration and development on the OCS.

The formally instituted Board is an outgrowth or an inter-

agency ad hoc committee that began meeting in January, 1974, for the pur-

pose of designing the baseline study to be conducted on the Mississippi,

Alabama, Florida (MAFLA)  OCS. As the s cope of future baseline and

monitoring studies was expanded and a commitment of funds were made to

the Department from the Office of Management and Budget, the need for a

chartered Board becomes apparent.

In general, the charter calls for the Assistant Secretary -

Land and Water Resources to appoint a Department of Interior employee

as Chairman of the Board, after consulting with the Assistant Secretary -

Energy and Mine rals, and the Assistant Secretary - Fish, Wildlife, and

Parks. Each of the following Government agencies appoint one member:

Geological Survey, Fish and Wildlife Service, Environmental Protection

Agency, and National Oceanic and Atmospheric Administration. In addi-

tion, a provision is made for each coastal State adjacent to OCS areas for

which environmental studies are planned to be a member of the Board. A

Chief Scientist for the BLM OCS environmental research program will

attend all Board meetings, or send a representative. It is intended that
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the members of the Board be scientists, or administrators who are familiar

with ocean research and the design of large-scale environmental studies.

These studies, primarily the monitoring aspect, are expected to continue

for approximately ten years.

3 . 0 PROPOSED INCREASED LEASING PROGRAM

The Presidential directive to lease 10 million acres of Federal

OCS lands in 1975 represents more than tripling of the acreage currently

offered annually for lease by private industry. The directive represents

a significant change in Federal Government policy concerning the develop-

ment of domestic OCS oil and gas resources. The proposed increased

leas ing program seeks to significantly expand the Nation’s domestic oil

and gas energy supply, as long as this can be done in an environmentally

safe manner and in a manner that insures fair market return to the Federal

Government for allowing these lands to be developed as sources of energy.

The scope of this proposed action is wide-reaching. Currently,

the Nation’s entire supply of domestic OCS oil and gas comes from the Gulf

of Mexico, specifically the Texas -Louisiana OCS. H the indications of

declining oil and gas production prospects in the Gulf are accepted as

valid, then a significant expansion of acreage offered would not, if offered

in the Gulf alone, result in increased production of OCS oil and gas re-

sources for our domestic needs. Therefore, this expansion to 10 million

acres of leased OCS land in 1975 must include geographic areas of the

United States that have experienced little or no history of offshore oil and

gas operations. These frontier areas include the Atlantic coast, lower

48 Pacific coast, and the coast of Alaska. The Atlantic and Alaska OCS

areas have no history of drilling activity; Alaska has State coastal water

development in Cook Inlet, but the Atlantic waters belonging to the coastal

states do not currently produce any oil or gas. There has been some

development of the coastal and OCS waters of Southern California; however,

drilling on Federal Lands have been suspended since the Santa Barbara

blowout and oil spill in early 1969.
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The opening of frontier areas to OCS oil and gas leasing is a

proposal that, if implemented, will result in significant changes in physical,

social, and economic environments, as well as an expansion of management,

supervisory, and monitoring systems within Federal and State governments.

In the development of the proposed and accompanying five -year provisional

lease schedule, the Department considered its three leasing objectives;

orderly resource development, protection of the environment, and receipt

of fair market value. These objectives constitute overall policy parameters

for the OCS program. Certain elements of the current OCS  leasing program

will carry over and be applied to an expanded program. Development in

any frontier area will not begin until Operating Orders, similar to those

used in the Gulf of Mexico, are developed for the specific geographic area.

Current regulations and inspection programs will be applied to frontier

development.

Under the current three million acre-per-year schedule, frontier

areas were scheduled to be opened in Southern California and Alaska. In

response to this, the Bureau of Land Management, in August and September,

1973, respectively, opened field offices in these two areas with responsibili-

ties for collecting physical and socio-economic information, conducting

environmental analysis on proposed development in the respective areas,

and performing all functions attendant to leasing lands in those areas. An

Atlantic OCS Office was also established in December of 1973 with the

purpose of environmental assessment of the area, but without a leasing

function, as leasing on the Atlantic coast was contingent on the Council

of Environmental Quality’s assessment of the impact of oil and gas develop-

ment in the area (released April, 1974), and is contingent on the resolution

of current litigation against development brought by several coastal states

against the Federal Government.

The schedule for OCS development indicates a sale for the

Mississippi, Alabama, and Florida (MAFIA) sale in 1973. This is a

frontier area with no history of OCS oil and gas operations. Opposition
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to that proposal was extremely vocal, especially from the public and

institutional sectors of Florida. This opposition elicited a major commit-

ment from the Department of the Interior to begin a comprehensive en-

vironmental baseline and monitoring study of the effects of OCS oil and gas

operations in this area. The initial contract for the baseline data collection

(which has been completed) was awarded to the State University System of

Florida Institute of Oceanography (S USIO). During the development of the

MAFLA study program, the Department, with a multi-million dollar commit-

ment from the Office of Management and Budget, expanded the plans for

environmental baseline and monitoring studies to include other frontier OCS

areas of the United States. Study plans are currently being developed for

the South Texas, Gulf of Alaska, and Southern California areas.

Subsequent to President Nixon’s directive to lease 10 million

acres in 1975, the Bureau of Land Management issued a request for comments

on potential future OCS oil and gas leasing.

These comments were to be directed toward providing information

concerning areas of interest for offshore oil and gas leasing and toward

identifying problem areas. Seventeen areas were designated which encompass

the OCS of the conterminous United States and Alaska. It was requested that

these areas be ranked for oil and gas potential, and for environmental con-

cern.

The BLM request for information is the first tier of the Depart-

ment’s newly developed two-tie r nomination sys tern, whereby the most

promising offshore areas are better identified through earlier release of

industry rankings and interest, and the public interest in different geo-

graphic areas is also made known earlier in the leasing process. The second

tie r of the system involves analysis of rankings and public comments, the

Department’s own evaluation of resource potential and the impacts of develop-

ment on the environment, and the nomination and selection of tracts within

A - 1 3



specified geographic areas for possible leasing. This is followed by the

currently employed phases of the leasing system: a site-specific draft

environmental impact statement, public hearings in the affected area,

Federal and State agencies and public review of the impact statement in

which all the various inputs are summarized and from which conditions

and stipulations of the lease sale are formulated.

In addition to the two-tier nomination s ys tern, the B LM and USGS

are exploring various options whose intent would be to require earlier re-

lease of geological and geophysical information in areas designated for

lease sales. This information would be especially valuable in areas on

non-production, as producing areas do not require as much geotechnical

information to evaluate current prospects. The proposals for early inform-

ation release are complicated by the historically proprietary nature of such

information, bearing as it does on the competitive nature of lease acquisi-

tion and tract development.

The B LM, as well as other management and policy offices of

the Interior Department, has been able to keep pace somewhat in its staffing

needs in minerals management, Field offices in the four major OCS regions

(Atlantic, Gulf of Mexico, Pacific, and Alaska) have been established and

are either adequately staffed or are in the process of becoming so. The

USGS, on the other hand, has the bulk of the supervisory responsibilities

for OCS operations. As such, it must adjust its staffing needs in accordance

with the current and near -term needs of the supervisory program. Super-

vision of operations that would take place on an expanded Scale (both spatially

and in intensity) under the 10 million acre leasing proposal must be sig-

nificantly expanded. Requests for funding to support an increased staff in

response to the possibility of an expanded leasing program have been pro-

posed.
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MAFLA OCS  BASELINE DATA SIZING

The data gathered by SUSIO in the MAFLA area consists of

approximately 150, 000 items of ifiormation. This data contains both

alphabetic (text ) and numeric quantities in two basic types:

(1) Primary data resulting from observations and the

on-board or laboratory analysis of gathered samples.

(2) Support data --cruise number, station number,

geographic location, date, time, responsible

investigator, etc.

The MAFLA data base was defined from sampling information

extracted from SUSIO Final Report on the Baseline Environmental Survey

of the MAFLA Lease Areas. In some cases approximations of data entries

were made from summary information. The data entries were known to

have been enumerated in various monthly SUSIO reports, but those reports

are not available to us at this time.

The MAFLA baseline sample estimate was derived from the

following information:

Benthic

(1) Biota -- 260 types of sponges, 24 types of hard corals,
19 types of soft corals, 50 types of echinoderms, 104
types of crustaceans, 108 types of molluscs, and 154
types of algae were categorized resulting in 1675 data
entries.

(2)  Foraminifera - - 193 species were categorized resulting
in approximately 3000 data entries.

(3) Micromolluscs -- 85 species and 1340 data entries.

(4) Polychaetous Annelids -- 190 species and 3687 data
entries.

(5) Macrofauna Biomass -- 5 species and 230 data entries.

(6) Adenosine Triphosphate (ATP) --260 data entries.

(7) Trace Metals from Benthic Organisms -- 880 data entries.

(8) Trace Metals from Sediment --456 data entries.

(9) HMW Hydrocarbons  from Sediment --2060 data entries.
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(10) Core Descriptions .- 2600 data entries (text and
numeric al).

(11) Vane Shear -- 1950 data entries.

( 12) Grain size and Percent Carbonate -- 3900 data entries.

(13)  Clay Mineralogy --520 data entries.

( 14) Carbonate Sediment -- 10236 entries (test and numerical).

Water Column

( 1 )  Phytoplankton - - 144 species and 3850 entries.

( 2 )  Nannoplankton  - - 100 species and 2604 entries.

(3)  Chlorophyll  - -1980 entries .

(4) Zooplankton -- 33 species and 5346 entries.

( 5 )  A d e n o s i n e  Triphosphate (ATP) --  162 entries.

(6) Particulate and Dissolved Organic Carbon -- 168 entries.

(7) Trace Metals (Suspended Matter) --336 entries.

( 8 )  T r a c e  M e t a l s  (Zooplankton) - - 7 9 2  e n t r i e s .

(9)  Trace Metals  (Dissolved)  - -504 entries .

(10) Nutrients -- 264 entries.

(11) LMW Hydrocarbons --726 entries.

(12)  HMW Hydrocarbons (Dissolved) --600 entries.

(13) HMW Hydrocarbons ( Zooplankton)  --600 entries.

(14) HMW Hydrocarbons (Particulate) -- 1450 entries.

(15) HMW Hydrocarbons (Algae) --500 entries.

(16)  Dissolved Oxygen -- 117 entries.

( 17) Salinity/Temperature/Depth Sensor (STD) --
28800 entries (read every meter of depth).
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( 18) Expendable Bathythermograph (XBT) --
18400 entries (read every meter of depth).
920 entries (read at standard depths).

The above figures reflect a summation of only primary data

entries. Absent are entries from histopathological analysis (not yet

completed), current data (none taken) and physical geology (none taken).

Coded tables, directories, data management pointers, etc. , are

estimated to enlarge the data base approximately by 50!70 to 225, 000 items.

However, the final size of the MAFLA OCS data base depends on the answers

to many questions, some of which are addressed below:

(1)

(2)

(3)

(4)

Will temporarily relative or historical data (climatic,
seismic, current, etc. ) be gathered from other existing
data bases and incorporated within the OCS data base or
will it be treated separately?

Will the prodigious use of the “inverted file” principle
be applied when structuring the data base to minimize
retrieval time?

Will textual information be coded whenever possible to
minimize storage requirements?

Will the results of certain types of analysis (statistical
and minor arithmetical man-ipulation)  be fed-back into
the data base or will it be calculated when and if needed?

For comparative purposes, if the MAFLA data base is assumed

to contain 300, 000 items -- somewhat more than the original estimate --

and that data is stored on magnetic tape, it would only require approximately

132 feet of tape or 5.570 of a standard 2400 foot reel to store the entire file.

This assumes standard nine track magnetic tape with 800 byte per inch

recording density (8 bits/byte), 32 binary bits per data item, 200 data items

per record and O. 5 inch inter recorded gaps. This requirement could almost

be divided in half by recording the data on 1600 byte per inch tape -- another

industry standard. The MAFLA data base is not considered voluminous.

It is structurally complex, however. This consideration affects its use in

data base retrieval applications.
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Extrapolations of data base sizing, re suiting from the analysis

of the SUSIO MAFLA baseline study, to all areas of the OCS mineral

management program will be extremely inaccurate. Geographic 10C ation

peculiarities of the various OCS areas of interest will introduce other

relevant data, different species, and a possible change in some sampling

techniques to accommodate the climatic conditions and existing transport

systems. The gene ralities that can be drawn from this activity are that

the MAFLA sizing study is representative of like-areas where a similar

number of stations will be chosen for investigation, replication of samples

will remain constant, and similar methods of sampling are feasible.

Arbitrary factors could be applied to this sizing to produce rough estimates

of the data to be acquired from othe% environmentally dissimilar OCS

areas . This would only allow for a gross (inaccurate) estimate of total

OCS data requirements. Nonetheless, if 300, 000 were used as a basis for

MAFLA, the mere repetition of that datum to include 17 OCS areas would

indicate a total need of 5. 1 millicm pieces of data. Again, not s ignific ant

in relation to the 200 million word capacity of a standard eight-spindle IBM

3330 disk storage device.

The following charts summarize the oceanographic c sampling

techniques used in the MAFLA Baseline Study.
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1.7
5.0
30.0 liter
NISKIN
BOllLES

m

27 STATIONS
49 SAMPLE SETS

SURFACE
MIDDLE
BOTTOM

MULTI PLE
SAMPLES
AS
NECESSARY

PHYTOPLANKTON NANNOPLANKTON
20 liters (1 I sample) 1 liter (3 I sample)

DISSOLVED OXYGEN
0.3 liter (21sample)

PARTICULATE AND DISSOLVED ORGANIC CARBON
3 liters (1-3/  sample)(O.  04 liter = dissolved)

CHLOROPHYLL
1 liter (3 I sample)

PARTICULATE AND DISSOLVED HMW HYDROCARBONS
40-60 liters (multiple samples)

MI CRONUTRIENTS
0.1 liter (2 I sample)

PARTICULATE AND DISSOLVED TRACE METALS
8 liters (1 I sample)(2  liters = dissolved)

ADENOSINE  TRI PHOSPHATE (ATP)
2 liters (llsample)

D! SSOLVED LMW HYDROCARBONS
1 liter (2 I sample)

ARCHIVED SAMPLE
1 liter (llsample)

FIGURE 1-3. WATER COLUMN
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35 mm COLOR PHOTOS (1 I core)

VANE SHEAR MEASUREMENT (1/core)

X-RADIOGRAPH (2 x 6.5 x 20 cm slab)

VERTICAL EPOXY PEEL (1 I slab)

ATP ANALYSIS (l/core of 8 cores)

MI CROMOLLUSC  (l/core  of 2 cores)

FORAMI  NI FERA (1/core of 2 cores)

G

1/3 TRACE METAL ANALYSIS
MACROFAUNA (alllcore  of 1 core) ‘pLiT  113  HYDROCARBON ANALYSIS

113 HI STOPATHOLOGY ANALYSIS
TRACE METALS (1 I core of 1 core)

TOTAL ORGANIC CARBON (l/core of 1 core)

SEDIMENT (l/core of 2 cores)

HMW HYDROCARBON (1 I core  of 1 core)

ARCHIVE (l/core of 1 core)

FIGURE 1-4 .  BOX CORES



EXPENDABLE BATHYTHERMOGRAPH

XBT

TEMPERATURE AND DEPTH

ANALOG TRACE IS READ
AT 1 fathom INCREMENTS (-200)
OR AT STANDARD DEPTHS (-10-12)

SALINITY-TEMPERATURE-DEPTH SENSOR

STD

s SALINITY TEMPERATURE AND DEPTH

~d ANALOG TRACE IS READ
AT 1 fathom 1 NCREMENTS
(-200 rdgs I std)

FIGURE 1-5. EXPENDABLE BATHYTHERMOGRAPH
AND SALINITY-TEMPERATU RE-DEPTH SENSOR
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APPENDIX C

ENVIRONMENTAL DATA SYSTEM SUMMARIES

Extracted from:

Encyclopedia of Information Systems and Services
(Anthony T. Kruzas, ed. ) Ann Arbor, Michigan,
Edwards Brothers, 1971.

and

Environmental Science Technology Information
Resources (Sidney B. Tuwiner, ed. ) Park Ridge,
New Jersey, Noyes Data Corporation, 1973.



U. S. BUREAU OF MINES
DIVISION OF FIELD OPERATIONS
ALASKA FIELD OPERATION CENTER
P. O. Box 550
Juneau, Alaska 99801

Telephone: (907) 364-2170

Description of System or Service

The ALASKA FIELD OPERATION CENTER performs engineering explora -
tion of mineral and fuel resources to evaluate the technological, economic,
and environmental problems inherent in their development with regard to
the unique geographical, geological, climatic, and ecological character-
istics of Alaska. The CENTER is comprised of Mineral Deposit Investiga-
tions Unit, which conducts field examinations and evaluations of potential
mineralized areas; Energy Investigations Unit, which conducts engineering/
economic studies evaluating fuel resources and collects data for a geo-
graphically- oriented computer data bank; and the Mineral Supply Studies
Unit, which conducts engineering evaluations, assesses the effect of
technological and economic forces on mineral supply, evaluates mining
operations to determine effective mining and processing practices, analyzes
consumption patterns, and asses ses the impact of mineral production and
consumption on environmental and social problems.

Scope or Subject Coverage

Geology; mining engineering; economics; general science.

Input Sources

Publications of the U. S. Bureau of Mines, the U. S. Geological Survey,
other state and federal agencies, and technical presses; data collected in
field ope rations.
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U. S. BUREAU OF MINES
DIVISION OF FIELD OPERATIONS
EASTERN FIELD OPERATION CENTER
4800 Forbes Avenue
Pittsburgh, Pennsylvania 15213

Telephone: (412) 621-4500

Description of System or Service

The EASTERN FIELD OPERATION CENTER performs engineering and
technological investigations to evaluate the availability of mineral resources.
It collects, analyzes, and interprets data on technical, economic, and
social factors that affect mineral supply or the solution of mineral resource
problems. In addition, the CENTER has established a repository for maps
of mines located east of the Mississippi River. Maps are microfilmed and
indexed for computerized storage and retrieval. The Mine Map Repository
will become a basic reference file serving as the principal source of in-
formation on mines in the Eastern United States. The CENTER consists of
the Energy Group, the River Basin and Repository Group, the Availability
Group, and the Nonfuels Group, each of which conducts investigations and
appraisals in its particular field.

Scope or Subject Coverage

Mining engineering; geology; fuel resources; mineral resources in areas
affected by water development and elsewhere; metallic and nonmetallic
resources comprising nonfuels (consumption patterns, end-uses, substitu-
tion potentials, impact of production); mine maps (surface and underground).

Input Sources

Data are collected through field investigations; mine maps are acquired
from federal, state, and county agencies, mining companies, consulting
engineers, and other groups and individuals.

Holdings of Recorded Data

Repository of authoritative maps of current and past mining operations,
including data significant to resource and environmental situations, CENTER
also maintains a computerized geographically-oriented data bank on energy
resources and their social and economic impact.

Microform Services

Microreproduction; maps are stored as 35mm microfilm rolls and aperture
cards.
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U.S. BUREAU OF MINES
DIVISION OF FIELD OPERATIONS
INTERMOUNTAIN FIELD OPERATION CENTER
Building 20, Denver Federal Center
Denver, Colorado 80225

Telephone: (303) 233-3611 x 6521

Description of System or Service

The IN TERMOUNTAIN FIELD OPERATION CENTER performs engineer-
ing and technological investigations to evaluate the availability of mineral
resources. It also collects, analyzes, and interprets data on technical,
economic, and social factors that affect mineral supply or the solution of
mineral resources problems. Supporting services for the CENTER con-
sist of diverse projects requiring the maintenance of a force of people
engaged  in a wide range of activities throughout the area encompassed by
th~ C-ENTER (other IN-TERMOUNTAIN operations
Paul, Minnesota, and Dallas, Texas ).

Scope or Subject Coverage

Environmental and engineering studies, including
and environment; wilderness; river basin.

Input Sources

are in Minnea-polis /St.”

mineral supply, energy,

Data collected through field operations, maps, and other relevant docu-
ments.

Holdings of Recorded Data

The Environmental Unit of Environmental and Engineering Studies has
established a repository of authoritative maps that show data on past and
cur rent mining operations, with emphasis on maps of mines where adverse
impacts to the environment are most severe; the Energy Unit collects data
for a geographically-oriented computer data bank on fuel resources. In
addition, the Library maintains a collection of 15, 000 volumes on mineral
resources , mining engineering, geology, statistics of mining production,
and economics of mining.
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U.S. BUREAU OF MINES
DIVISION OF FIELD OPERATIONS
WESTERN FIELD OPERATION CENTER
West 222 Mission Avenue
Spokane, Washington 99201

Sponsorin g Organization

U. S. Department of the Interior (parent agency).

Description of System or Service

The WESTERN FIELD OPERATION CENTER performs engineering and
technological investigations to evaluate the availability of mineral resources.
It collects, analyzes, and interprets data on technical, economic, and
social factors that affect mineral supply or the solution of mineral
resource problems. The CENTER consists of: Wilderness and Mineral
Deposit Investigations, Mineral Supply Studies, and River Basin, Mineral
Involvement, and Solid Waste. Each group conducts evaluations, appraises
developments, and as ses ses impacts of mineral consumption affecting
particular subjects with which the group is concerned.

Scope or Subject Coverage

Mining engineering; wilderness areas; mineral supply and operations as
affected by technologic and
by water supply; geology.

Input Sources

economic forces; mineral resources as affected

Data collected in field investigations.

Holdings of Recorded Data

No information available.
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U.S. BUREAU OF MINES
MINERAL SUPPLY
18th and C Streets, North West
Washington, D. C. 20240

Telephone: (202) 343-2193

Description of System or Service

MINERAL SUPPLY collects, analyzes, and disseminates information for
use by government and industry concerning worldwide supply and demand
for minerals and fossil fuels. It also administers programs to achieve
this miss ion and participated in formulating U. S. Bureau of Mines policy
related to mineral resources. MINERAL SUPPLY’S specific concern is
directed to the means by which the current and emerging demands for
minerals and fuels may be met, the real cost of such achievements, and
the assessment of related socio-economic factors. It seeks ways to
accommodate the evolving material needs of America’s highly industrialized
society without sac rif ice of environmental values.

Scope or Subject Coverage

All aspects of mineral and fuel production, including consumption, re-
serves, mining and mineral processing technology, and mineral economics.

Input Sources

Statistical data are acquired by canvassing mineral, metal, and mineral
fuel producers and consumers on questions related to production, consump-
tion, and sales; internal studies and field investigations, as well as tech-
nical and trade journals in the mining/mineral field, are additional input
sources.

Holdings of Recorded Data

MINERAL SUPPLY maintains a permanent record of statistical data
collected, as well as all U. S. Bureau of Mines’ publications and a number
of volumes on metallurgy, mineral economics, statistics, mining and
related subjects.

Microform Services

Microreproduction; mine maps are maintained in microform. ‘

Computer and Information Proces sing Equipment

MINERAL SUPPLY uses a Honeywell 1250 computer
computer to process statistical data; languages used

and a Burroughs 5500
are COBOL and BESTOP.
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U.S. ENVIRONMENTAL PROTECTION AGENCY
AIR POLLUTION CONTROL OFFICE (APCO)
NATIONAL AEROMETRIC  DATA BANK (NA.DB)
5725 Dragon Way
Cincinnati, ” Ohio 45227

Telephone: (513) 272-0608

Des cription of System or Service

The NATIONAL AEROMETRIC  DATA BANK (NADB ) was established in
1969 to maintain a central repository of all aerometric data by means of
the computerized SAROAD (Storage and Retrieval of Aerometric Data)
System. SAROAD handles the flow of data into and out of the BANK in-
cluding data preparation, validation, updating, processing, and retrieval
operations, while the BANK consists of the data and set of physical files
where they are stored. Data are converted to the SAROAD format where
necessary and routinely updated through the SAROAD System. Output is in
the form of summaries, listings, punched cards, or magnetic tapes.
Contributing agencies receive these summarized data listings as an aid in
interpretation. DATA BANK also prepares graphs of possible trends and
displays of statistical investigations.

Scope or Subject Coverage

Air quality and meteorological data primarily; emissions inventor y and
health and economics effects data will be added at a later date.

Input Sources

Data representing a consecutive 3 -month period with sampling interval of
1 hour or greater from a representative site, validated and in the same
metric units as NAPCA’s aerometric data to permit interpretation on a
nationwide basis; monitoring is done and submitted by various state, local,
and federal agencies whose data must fit the above criteria.

Holdings of Recorded Data

Samplings of approximately 500 sites are now incorporated into the BANK,
with current input of 118, 000, 000 characters annually and expansion to over
1, 000, 000, 000 annually by 1975.

Magnetic Tape Services

Data are available in magnetic tape format on request.

Continued . . . . . .
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Continued . . . . . .

Computer and Information Processing Equipment

System is currently operational on a Honeywell 400 in Assembly language
and FORTRAN, and on an IBM 1130  in Assembly language and FORTRAN.
System is being redesigned to an IBM 360/50 with 512K words or core,
operated under OS, MVT, using FORTRAN, COBOL, Mark IV, a proprietary
software package; an RFP is being prepared for a larger computer.

User Restrictions

Services are available without restrictions to contributing agencies;
requests from other federal agencies, universities, and various private
institutions are honored as resources permit.
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U.S. ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF RESEARCH AND MONITORING
401 M Street, South West
Washington, D. C. 20460

Telephone: (202) 755-2673

Description of System or Service

STORET: The central computer -oriented segment of EPA’s National Water
Quality Surveillance and Information System for storing and retrieving data
and information on water quality; water quality standards, pollution caused
fish kills; manpower and training needs; municipal and industrial waste
discharges; and waste abatement needs, costs and implementation schedules.
Forty-two federal terminals throughout the country for on-line access to
STORET performs the function of a filing and classifying system and a data
statistical analysis and evaluation system.

TOXIC ON: A generalized on-line storage and retrieval system. Accepts
abstracts and data (EPA’s pesticide community studies) coming from the
various contributing programs in a standardized format. (Access by
remote terminals to the public).

ENVIRON: EPA Office of Research and Monitoring’s information system.
An on-line interactive retrieval system, ENVIRON is oriented towards
information retrieval problems which are characterized by difficult and
vague subject definition, extensive variance in term selection, changing
scientific and technical terminology, and imprecise search definition.
Reference library oriented.

Inrwt Sources

Federal and State agencies.

Computer and Proces sing Equipment

Systems use an IBM 370/ 155 under standard OS/TSO interface.
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U.S. GEOLOGICAL SURVEY
WATER RESOURCES DIVISION
NATIONAL WATER DATA SYSTEM (NWDS)
18th and F Streets, North West
Washington, D. C. 20242

Telephone: (202) 343-9425

Sponsoring Organization

U. S. Department of the Interior (parent agency).

Descri~tion of Svstem or Service

The NATIONAL WATER DATA SYSTEM (NWDS)  was established to
measure and quantify the occurrence and quality of the United States’
water res ources and the effect of development and utilization on those
resources. NWDS makes statistical data and summary reports on water
data available to planners, developers, and managers. Although NWDS is
still in the developmental stage, data on sites at which repetitive measure -
ments of water quality and quantity have been made is stored in the Catalog
of Information on Water Data. Users of this catalog can determine data
availability and request data from the appropriate source listed. Presently
included in the activities of the Water Resources Division is the coordina-
tion of certain water data acquisition programs by federal agencies; ulti-
mately, NWDS will identify and make accessible to all users all water data
acquired in the United States by both government and private interests.

Scope or Subject Coverage

Surface water stage and discharge; chemical quality parameters; radio-
chemical sediment; pesticide and certain biological concentrations in water;
ground and surface water levels; geologic data describing the framework in
which ground water occurs; flood frequent y and flood inundation mapping.

Input Sour ces

Data as measurements and observations collected by
Survey, states, counties, and local interest groups.

Holdings of Recorded Data

U. S. Geological

Observations from 9, 000 streamflow gauging stations, 4, 000 water quality
measuring stations, and 30, 000 observation wells for recording changes in
ground-water storage - all operated by the U. S. Geological Survey Files
contain historical data dating to about 1890 in addition to current data.

Continued . . . . . .
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Continued . . . . . .

Magnetic Tape Services

Data from publications are available on magnetic tape or cards; 9-channel
800 BPI tapes can be supplied on request; data are retrieved by a unique
station number latitude-longitude> state, county, river basins, data type,
and date.

Other Services

Card services; data collection and analysis; reference service.

Computer and Information Processing Equipment

NWDS uses IBM 360/65, 360/30, and three IBM 360/20 computers with 7-
track tape units, 9-track tape units, 2314 disc packs, card reader /punches,
printers, Barrington Page Reader model 3030, and Calcomp pen plotter,
model 763; the operating system is OS for the 36o with HASPII: most
programs are written in PL/1 programming languages.

User Restrictions

Services are available without restrictions; users are required to pay the
computer costs involved in the selection and duplication of data.
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U. S. NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
ENVIRONMENTAL DATA SERVICE (EDS)
8060 13th Street, Gramax Building
Silver Spring, Maryland 20910

Telephone: (301) 495-2412

Sponsoring Organization

U. S. Department of Commerce (parent agency).

Description of Svstem or Service

The ENVIRONMENTAL DATA SERVICE (EDS) combines the former
Environmental Science Services Administration’s Environmental Data
Service and the National Oceanographic Data Center. It acquires,
processes , and disseminates environmental data collected by government
agencies and private institutions, and develops improved methods for pro-
cessing and presentation. EDS operates the national data centers for
geodetic, geomagnetic, seismological, meteorological, aeronomic, and
oceanographic data, and under an agreement with the National Academy of
Sciences, EDS provides administrative support for the corresponding
World Data Centers A, which receive data from cooperative investigations
and other international sources. EDS answers inquiries; evaluates and
interprets data; publishes and distributes bibliographies, periodicals,
data compilations, and technical reports in synoptic, graphic, narrative,
and tabular form. Besides its publications, EDS makes available micro-
film, punched cards, magnetic tapes, radar and satellite film, original
records or duplicate copies, autographic traces, and film chips.

Scope or Subject Coverage

Individual data centers cover: climatology; oceanography; meteorology
(including satellites); hydrology; seismology; geomagnetism; aeronomy
and space (upper atmosphere, ionosphere, airglow, cosmic rays, auroras,
solar activity), tsunami, and geodesy.

Input Sources

Data collected by government agencies and by private institutions, as well
as published literature.

Continued . . . . . .

C - n



Continued . . . . . .

Holdings of Recorded Data

Collection includes all weather records routinely collected by the federal
government, as well as large quantities of data acquired from foreign
sources and from cooperative exchanges with state or local agencies; a
national depository of unclassified oceanographic data; geodetic control
data established by various governmental agencies and commercial firms;
seismograms recorded since 1963 by a standardized global network of 114
stations, plus those from a 25 -station Canadian network; the largest
collection of international geomagnetic data (magneto grams ) in the world;
aeronomy and space data from observatories around the world; seismo-
logical and tide data from an international tsunami warning network.

Microform Services

Services vary with discipline involved;
further information.

Magnetic Tape Services

Services vary with discipline involved;
fur the r information.

Other Services

Card services; consulting; cooperative

contact appropriate data center for

contact appropriate data center for

programs; copying; data collection.-
and analysis; depository; interlibrary loan; literature searching; reference
and referral services; research; state-of-the-art compilation.

Computer and Information Proces sing Equipment

Different computer systems are used in various data centers; FORTRAN
and COBOL are the basic programming languages used.

User Equipment Requirements

Equipment needed depends on the data form requested by user; most data
centers provide multiform data.

User Restrictions

Services available to all without restrictions.
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U.S. NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
ENVIRONMENTAL DATA SERVICE (EDS)
NATIONAL CLIMATIC CENTER (NCC)
6001 Executive Boulevard
Rockville, Maryland 20852

Telephone: (301) 496-2131

Sponsoring Organization

U. S. Department of Commerce (parent agency). National Oceanic and
Atmospheric Administration, Environmental Data Service.

Des cri~tion of Svstem or Service

The NATIONAL CLIMATIC CENTER (NCC) collects, evaluates, publishes,
and distributes climatological data routines. It archives and microfilms
the basic records and retrieves them as needed. The NCC is the collection
center and custodian of all United States weather records and is the largest
data center in the Environmental Data Service. The World Data C enter A
for Meteorology and Nuclear Radiation is housed with the NCC at Asheville,
North Carolina. NCC also helps users solve specific climatological
problems by furnishing data in the particular form and quantity need, pre-
paring special tabulations or summaries on request, and providing
referrals to private meteorological consultants for those who require
assistance in interpreting the information supplied.

Scope or Subject Coverage

Global (surface to 500, 000 feet) meteorological elements including clouds,
temperature, humidity, pressure, visibility, wind direction, wind speed,
precipitation, and solar radiation.

Input Sources

A wide variety of documents, each containing selected meteorological
measurements.

Holdings of Recorded Data

Collection includes 73, 900 foreign data and reference volumes held as
records, charts, maps, microfilm, punched cards, and magnetic tape; 98
periodical titles and 500 serials from 90 countries are received.

Continued . . . . . .
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Continued . . . . . .

Microform Services

Holdings include over 70, 000 reels of film containing weather records,
maps, radar scope pictures and satellite photography on 35mm reels,
16mm reels, and 70mm reels, 5-inch reels, film strips, and microfiche
form. Copies are available at cost.

Magnetic Tape Services

Copies of available meteorological data on magnetic tape can be furnished
at cost on either 7 or 9 channel tape. Recording characteristics of 7
channel tape: density either of 200/556/800 CPI, even parity, Binary
Coded Decimal (BDC) mode; recording characteristics of 9 channel tape:
density 800 BPI and EBCDIC mode.

Other Services

Cooperative program; copying; data collection and analysis; depository;
reference and referral services; state-of-the-art compilation.

Computer and Information Processing Equipment

NCC uses dual RCA Spectra 70/45-1 computers with a full range of peri-
pheral devices; the programming languages used are COBOL and FORTRAN
IV.

User Restrictions

Services are available on a cost basis to individuals or organizations from
the governmental, commercial, and scientific communities.

Remarks

The World Data Center A - Meteorology and Nuclear Radiation is housed
within the NCC. All data contained in World Data Center A are not housed
in, available to, and a part of the archives of the NCC. No permanent
staff accompanies the World Data Center A, but NCC employees answer
requests directed to WDC -A, as needed. All data sources and services in
NCC entry are available to WDC-A.
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U. S. NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
E N V I RO N M E N T A L  D A T A  SERVICE (EDS)
NATIONAL GEOPHYSICAL AND SOLAR -TERRESTRIAL
DATA CENTER (NGSDC)
30th and Marine Street
Boulder, Colorado 80302

Telephone:  (303) 499-1OOO

Sponsoring Organization

U. S. Department of Commerce (parent agency).

Description of System or Service

The NATIONAL GEOPHYSICAL AND SOLAR TERRESTRIAL DATA
CENTER (NGSDC)  acquires, analyzes, and publishes geophysical and
solar-terrestrial data. It attempts to meet user requirements and to
provide the user with ready access to needed information. In
addition, it provides operation for a World Data Centers A in its
subject fields.

Scope or Subject Coverage

Geomagnetism;  seismology; gravity; aeronomy; space; related
physical data from land, marine, and airborne platforms.

Input Sources

geo -

Geophysical and solar-terrestrial physics, observations and data
from ships, observatories, and other data generators on a world-wide
basis .

Holdings of Recorded Data

Holdings consist of charts and records, seismographs, magnetographs,
and ionograms; also marine geophysical data from ships (seismic,
gravimetric, magnetic, and bathymetric).

Microform Services

Copies of data in 35mm and 70mm form are available at cost of
reproduction.

Magnetic Tape Services

Tapes containing data tabulations are available at cost of reproduction.
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Continued . . . . .

Other Services

Data collection and analysis; depository; reference and referral
services .

Computer and Information Processing Equipment

NGSDC  utilizes an IBM 360/65 computer; programming languages
used are COBOL, PL/ 1, and FORTRAN.

User Equipment Requirements

None. NGSDC generally provides the user with data in formats
compatible with needs.

User Restrictions

Services available without restrictions.

Remarks

The NATIONAL GEOPHYSICAL AND SOLAR- TERRESTRIAL DATA
CENTER facility in Boulder was created from the former Aeronomy
and Space Data Center, which had been in Boulder since 1957, and the
National Geophysical Data Center which began moving west from
Was hington, D. C. in 1971. All elements are now located in
Boulder except for the Marine Geology and Geophysics Group in
Washington, D. C. , and a data-copying facility in Ashville, N. C.
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U.S. NATIONAL OCEANIC AND ATMOSPHERIC ADMINIST RATION
NATIONAL OCEAN SURVEY
LAKE SURVEY CENTER
GREAT LAKES PHYSICAL INFORMATION ANALYSIS CENTER (G LPIAC )
635 Federal Building and U. S. Courthouse
Detroit, Michigan 48226

Telephone: (313) 226-6126

Sponsoring Organization

U. S. Department of Commerce (parent agency).

Description of System or Service

The GREAT LAKES PHYSICAL INFORMATION ANALYSIS CENTER
(GLPI.AC)  is concerned with the selective acquisition, technical review and
analysis, storage and retrieval, and dissemination of information concern-
ing the Great Lakes.

Scope or Subject Coverage

The Great Lakes Basin Area, including hydrographic surveys, charts and
cartography, water levels (regulation), motion and river flow, water
characteristics, and hydrology (ice cover and shore processes).

Input Sources

Field observations, survey drawing, aerial photographs, notebooks,
computations, soundings, analog records, and published literature.

Holdin~s of Recorded Data

Hydrometeorological data includes over 3, 000, 000 observations; limno -
logical data includes over 1, 000, 000 observations; technical data includes
over 1, 000, 000 observations; over 10, 000 volumes of technical reports,
scientific manuscripts, studies, summaries and reprints are maintained,
as well as over 20, 000 field notebooks and observations. Subjects included
are: hydrography, hydraulics, hydrology, limnology,  information analysis,
oceanography (physical, chemical, and biological), ocean/coastal engineer -
ing and geology, navigation, meteorology, water quality control, recrea-
tion, urban planning, environmental preservation and enhancement, opera-
tions research and mathematics.

Continued . . . . . .
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Microform Services

Micro reproduction.

Magnetic Tape Services

None.

Computer and Information Proces sing Equipment

Xerox Data Systems, XDS 700.
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U.S. NATIONAL OCEANIC AND ATMOSPHERIC ADMINIST RATION
NATIONAL OCEAN SURVEY
OFFICE OF HYDROGUPHY  AND OCEANOGRAPHY
MARINE INFORMATION BRANCH
6001 Executive Boulevard, Building 1, C352
Rockville, Maryland 20852

Telephone: (301) 496-8408

Sponsoring Agency

U.S. Department of Commerce (parent agency).

Description of System or Service

The MARINE INFORMATION BRANCH supports the entire U. S. National
Oceanic and Atmospheric Administration fleet in acquiring data, both
hydrographic and geophysical, with applications in the development of
nautical charts and geophysical, with applications in the development of
nautical charts and geophysical mapping. The National Ocean Survey,
combining the activities of the former Coast and Geodetic Survey and the
U. S. Lake Survey, prepares nautical and aeronautical charts; conducts
precise geodetic, oceanographic, and marine geophysical surveys;
monitors the earth’s geophysical fields and seismic activity; predicts
tides and currents; and issues tsunami warnings to the Pacific Ocean area.
It also prepares and publishes navigational charts and related materials
for the Great Lakes, and conducts investigations of the physical aspects of
the lake waters.

Scope or Subject Coverage

Hydrographic and geophysical data concerning the coastal areas of the
fifty United States, Puerto Rico, the Virgin Islands, the Canal Zone, and
the Great Lakes; some tracklines and geophysical measurements are on a
global basis.

Input Sources

Data from vessels and field parties submitted as log and analog records,
paper and magnetic tape, punch cards and print-outs, descriptive reports.

Holdings of Recorded Data

Collection consists of more than 23, 000 survey sheets and related docu-
ments, both hydrographic and topographic, 90, 000 units of geophysical
data from 1957 to date; Office of Hydrography and Oceanography maintains
a file of all acquired Coast and Geodetic Survey data.

Continued . . . . . .
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Microform Services

Microfilming is used for essential records, programs, and security
storage; other microform services are available for disseminating data
copies to non-government users.

Magnetic Tape Services

Some data is received in the form of magnetic tape or punch cards for
internal applications.

User Restrictions

Services available to all without restrictions.



U.S. NATIONAL OCEANIC AND ATMOSPHERIC ADMINIST RATION
NATIONAL WEATHER SERVICE
N A T I O N A L  M E T E O R O L O G I C A L  CENTER (NMC  )
Washington, D. C. 20233

Telephone:  (301) 440-7156

Sponsoring Agency

U. S. Department of Commerce (parent agency).

Des cri~tion of Svstem or Service

The NATIONAL METEOROLOGICAL CENTER (NMC) collects worldwide
data on a continuous basis, processes the data, using both manual and
computer techniques, into meteorological analyses, and produces weather
predictions. It warns the public of tornadoes, hurricanes, floods, and
other atmospheric and hydrologic hazards, and provides a broad array of
special services to aeronautical, maritime, astronautic, agricultural,
and other weather- sensitive activities. Its services are supported by a
national network of observing and of recasting stations, communications
links, aircraft, satellite systems, and computers. Some 300 National
Weather Service offices across the country ensure prompt and useful
dissemination of weather information.

Scope or Subject Coverage

Weather predictions and meteorological phenomena.

Input Sources

Weather observations from around the world on a routine schedule are
transmitted on teletype circuits in a numerically coded format.

Holdings of Recorded Data

The CENTER maintains a 60-day file of all analyses and forecasts in
either graphical or magnetic tape format; it also has a small collection on
various topics related to meteorology.

Magnetic Tape Services

See above under Description of System or Service.

Continued . . . . . .
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Computer and Information Processing Equipment

NMC utilizes two IBM 360/40 computers (one as a communications control
system and the other as back-up), with IBM 7094-11, 1301 disc file, 729
tape units, a card reader/printer, 2841 controller, disc drives, tape
drives, reader-punch, printer, plus 2703, 2702, 2701 communication
controllers, all interconnected between both CPU’S. IBSYS is used with
FORTRAN and machine language. Communications Control Applications
Program (CCAP) is used under DOS with FORTRAN and COBAL; NMC has
utilized an IBM 360/30, 2841 controller, disc drives, tape drives, plus
specialized graphics equipment for high-speed graphical display and auto-
matic generation of charts and digital information. IBM 1401 is used for
input/output.

User Restrictions

Services are available to all without restrictions.
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UNIVERSITY OF CALIFORNIA, SAN DIEGO
SCRIPPS INSTITUTE OF OCEANOGRAPHY
BATHYTHERMOGRAPH (BT) DATA PROCESSING AND ANALYSIS FACILITY
8602 La Jolla Shores Drive
P. o. Box 109
La Jolla, California 92037

Telephone: (714) 453-2000 x1135

Sponsoring Organizations

U. S. Office of Naval Research, U. S. Naval Oceanographic Office, and the
U. S. National Oceanographic Data Center.

Description of System or Service

The BATH YTHERMOGRAPH (BT ) DATA PROCESSING AND ANALYSIS
FACILITY processes and archives BT temperature data of the Pacific and
Indian Oceans, surface temperature observations collected at shore stations
on the west coast of North America, and tide records for the Scripps Pier
at La Jolla, California. The FACILITY also archives published hydro -
graphic station data, such as temperature, salinity, and chemical deter -
minations for the Pacific Ocean.

Scope or Subject Coverage

Oceanic res earth including temperature, salinity, and tidal data.

Input Sources

Bathythermograph slides, published hydrocast data, summaries of pro-
ces sed bathythermograph and hydrocast data on magnetic tape, or tape
listings.

Holdings of Recorded Data

Holdings consist of 650, 000 bathythermographs of temperature data of the
Pacific and Indian Oceans, from 1941 to date; 400, 000 surface tempera-
ture observations from shore stations on the west coast of North America,
from 1916 to date; tide records for Scripps Pier, from 1924 to date; and
50, 000 hydrographic station data, such as temperature, salinity and
chemical determinations for the Pacific Ocean. FACILITY has access to
collections of Scripps Institute of Oceanography.

User Restrictions

Data are made available to federal and state government agencies and to
oceanography departments or laboratories of educational and research
ins titutions.
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WORLD 13ATA CENTER -A
COORDINATION OFFICE
National Academy of Sciences
2101 Constitution Avenue, North West
Washington, D. C. 20418

Telephone: (202) 961-1404

Sponsoring Organization

Operated under the auspices of the U. S. National Academy of Sciences.

Description of System or Service

The WORLD DATA CENTER - A, consisting of a Coordination Office and
eight subcenters, was established in the United States in accordance with
the principles set forth by the International Council of Scientific Unions as
part of a fundamental international plan to collect data from numerous and
wide-spread observation posts and to exchange these data and make them
available to the scientific communities of all countries involved. Each
WORLD DATA CENTER - A collects a complete set of data in its respect-
ive field; maintains these incoming data; reproduces it, maintaining
adequate standards of clarity and durability; supplies copies to other
WDC’S of data which they do not receive; prepares catalogs of all data in
its charge; and makes data available to the scientific community. In
addition WDC - A is responsible for compiling materials into reports or
pamphlets to more conveniently serve research interests; encouraging
research by loaning materials; especially when additional copies exist;
and using their good offices in securing data for scientists even though the
data centers do not have them.

Scope or Subject Coverage

Geomagnetism, seismology, and gravity; glaciology; longitude and latitude;
meteorology and nuclear radiation; oceanography; rockets and satellites;
solar and inter-planetary phenomena, ionospheric phenomena, flare-
associated events, aurora, cosmic rays, airglow; tsunamis.

Immt  Sources

Original (raw) and calibrated (reduced or analyzed) data, depending on
subject involved.

Holdings of Recorded Data

Variable, depending on discipline and resources available where WDC - A
is located.
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WORW DATA CENTER A - OCEANOGWPHY
Second and NStreets, South East, Building 160
Washington, D. C. 20390

Telephone: (202) 693-3753

Sponsorin g Organizations

U.S. National Science Foundation is the funding agency and U.S. National
Oceanic and Atmospheric Administration, National Oceanographic Data
Center (NODC)  administers World Data Center A - Oceanography.

Description of System or Service

WORLD DATA CENTER A - OCEANOGRAPHY is collocated with and
administered by the National Oceanographic Data Center. It conducts
international exchange of oceanographic data and publications, in addition
to collecting, cataloging (but not processing) and archiving data. WDC-A-
OCEANOGRAPHY acquires oceanic data for declared national programs,
international cooperative expenditions, and other oceanographic programs.

Scope or Subject Coverage

Physical and chemical oceanographic data of these major types: serial
station; bathythermographic; current; bottom topographic; bottom composi-
tion; biological; meteorological; sea surface.

Input Sources

Data obtained from various stations and expeditions are submitted in
diverse formats.

Holdings of Recorded Data

CENTER’s international marine data base includes over 250, 000 serial
oceanographic station records, in addition to reports which have been
machine-processed by NODC and are in punched card or tape form.
Special collections include oceanographic data from the International Geo -
physical Year and the International Indian Ocean Expedition; a collection
of 1, 000 volumes, oceanographic data on log sheets and machine listings
for more than 60, 000 stations.

Magnetic Tape Services

Some holdings are in tape form and can b-e reproduced on demand.

Computer and Information Processing Equipment

National Oceanographic Data Center provides machine data processing
support.
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APPENDIX D

OCEANOGRAPHIC AND WATER QUALITY

DATA SYSTEMS

EDMPAS -- Gulf Universities Research Consortium

NODC -- National Oceanographic Data Center

STORET -- Environmental Protection Agency

UBSDB -- Westinghouse e Oceanic Research Laboratory



1 . 0 EDMPAS (GULF UNIVERSITIES RESEARCH CONSORTIUM)

The Gulf Universities Research Consortium (GURC) is a non-

profit corporation located in Galveston, Texas. Participants in the

Consortium include over twenty universities and various non-profit research

institutes. GUR C manages multi-disciplined, multi-institutional research

programs from the planning stage through implementation. Its attention

has been primarily focused on research programs relating to the ecology

and environment of the Gulf of Mexico region. However, as a direct result

of the development of a computerized data management system, the scope

of GURC programs has broadened beyond marine sciences into fields such

as agriculture, medicine and demographics.

1 . 1 The EDMPAS System

The Environmental Dependent Management Process Analyses and

Simulation (EDMPAS) system, shown in Figure 1-1, is a user problem-

oriented system capable of handling biological, physical, geological, chemi-

cal, economic and legal data. According to GURC, the system allows dis-

parate, discipline-oriented data bases resulting from environmental field

operations to be consolidated for interdisciplinary synthesis leading to

interpretation of dynamic ecosystem behavior and impact patterns.

The EDMPAS system is a family of modularly interfaced program

packages (modules) in which each self-contained module is designed to

accomplish a specific task. A sequential application of a selected combina-

tion of modules will accomplish the data processing function desired by the

user scientists. The system features the following capabilities: complete

file addressibility, unlimited Boolean query, virtually unlimited descriptors,

free-field data entry, dictionaries built automatically from input data, data

file compression of binary sort on compressed data, and sequential data

access . The Environmental Information Retrieval (ENVIR) system, coded

in FORTRAN V, is the primary module of the EDMPAS system. ENVIR is

responsible for file merging and structuring, the direct access of any bit

within a file, correction, update and selective retrieval functions.

D-1



u
JJ

D A T A

●  P H Y S I C A L

●  C H E M I C A L

● B I O L O G I C A L

● G E O L O G I C A L

● E C O N O M I C

●  L E G A L

HP R O B L E M  O R I E N T E D  ;;i;jj~  . Uh

A L L  T Y P E S  O F  D A T A  ii!i;  ~~, ...:.,.,..  . .

IIVAC  1108 uj:;~j~:~  ● S T A T I S T I C A L
360

● I N V E N T O R I E S

.Jt 6600 ~:fi:iij;;  ● G R A P H I C S ● S U M M A R I E S

rA  BASE

M

::;:;;+::::
C O M P U T E R S:.:  ::::::::,: :;;;;j;j~;<  ● S O U N D  V E L O C I T Y

MPRESSION
e P L O T S

“=.=$ .  C A L  C O M P. . . . :i=+~~  ● F O U R  D I M E N S I O N A L ● M A P S
~AB~E R E C O R D  <:/;;  ;,:,; P L O T T E R S , . . . . . . . ,.

;.<;:*::  :: ::.: A N A L Y S I S
●  M I C R O F I L M. . . . . . . ..—

* P R O B L E M
O R I E N T E D
P R I N T O U T S

D A T
Col

V A R
F O R M A T

ii%;<; ●  A Z I M U T H  A N D
F R E E  F O R M R A N G E  F I N D I N G
D I C T I O N A R I E S

D A T A  F I L E S  C A N  B E
T R A N S F E R R E D  F R O M C L U S T E R I N G
();) T;:S;EM  TO

%:2::: ●  F A U N A L  A F F I N I T Y

S P E C I E S
D I V E R S I T Y  I N D E X

4--
P R I N C I P L E

I N V E S T I G A T O R S

AN&YSES

I N F O R M A T I O N

Q U E R Y ,  S C I E N T I S T / C O M P U T E R  I N T E R A C T I O N
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1.2 Use of the System

For each specific research project, the principal scientist must

determine the items (records) and descriptors (parameters) for the data

which will comprise the data bank. (See Figure 1-2). Each parameter is

assigned a name and sequenced in the desired order within a record. There

are three descriptor options offered to the user: des c ription by alphanumeric

name (f SPECIES’), by numeric code (1, 2, . . . , N), or by order (JANUARY

TO DECEMBER, 0° to 90°, etc. ).

After the descriptor list (Figure 1 -3) is constructed and trans - “

lated to machine readable form, the scientist has described the data bank.

The actual data is acquired, analyzed and recorded in field or lab note-

books containing data sheets, such as those shown in Figure 1-4. The data

is then transferred to a coding sheet (Figure 1-5) for keypunching or is

keypunched directly from the notebook.

After verification by the keypunch operator, a card image mag-

netic tape is created for input to ENVIR. At that time, the user has the

option to allocate computer core based on knowledge of the data character-

istics and expected transactions, This is accomplished by changing array

dimensions in the ENVIR driver program and recompiling.

The descriptor and the BCD data bank are then input to ENVIR to

create a compressed binary data file and a dictionary (Figure 1-6). The

data file can then be updated by adding more items or descriptors, by

deleting items, or by correcting errors detected in compilation. The data

file can also be queried using Boolean logic in English language for selective

retrieval of a subset of the file.

For sorting or retrieval in response to a query, ENVIR scans

the entire data file in core at core speeds in blocks or buffer loads. Because

the data is stored in a highly compressed state, the CPU time is less than

it would be for manipulating uncompressed data. Special computation inter-

faces allow the user to input the subset binary file into a variety of applica-

tion processing programs listed in Table 1-1. Because of the modular

structure of the system, new processing programs can be added with

minimal effort.
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JAMES P. MAR UM

ZOOPLANKTON DATA STORAGE

OFFSHORE ECOLOGY INVESTIGATION

DESCRIPTION LIST -BANK NO. ONE

DESCRIPTOR TYPE EXAMPLE

1.

2.

3.

4 .

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Cumulative sample no.

OEI

OEI sample letter
OEI station no.
Direction from shoreline
(from Grand Pass Timbalier)

Distance from shoreline

Latitude, North or South

Latitude

Longitude, East or West

Longitude

Depth to bottom (meters)

Type of tow

Type of net

Length of tow (minutes)

Time nets in (on 24 hr. day)
Minimum depth of tow
Maximum depth of

Year of collection

FIGURE

t Ow

From-To
11

Na’me
From-To

Code

From-To

Name

From-To

Name

From-To

From-To

Code

Name

From-To

From-To

From-To

From-To

From-To

1 - 3 . DESCRIPTION

0243 (4 digit no. )

098 (3 digit no. )

c

0 6 (2 digit no, )

North, into estuary
Northwest, into estuary
Northeast, into estuary
South, away from estuary
Southwest, away from

estuary
Southeast, away from

estuary
0034 (4 digit number)
(equals 3,4 miles)

s

285918 (6 digit no. )

w

0902254 (7 digit no. )

0025 (4 digit no. )

opening-closing
oblique
surface
vertical

N-J 1/2 m #8
(equals Niskin-Jones,
1 / 2 meter mouth opening,
with #8 mesh size, 202
microns)

30 (2 digit no. )

1035 (4 digit no. )
0004 (4 digit no. )
0004 (4 digit no. )

1973

LIST (Sheet 1 of 2)
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DESCRIPTOR TYPE EXAMPLE

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Month of collection

Day of collection

Salinity

Temperature

Ist most abundant sp.

2nd most abundant sp.

3rd most abundant sp.

Volume of water filtered
( M3)

Total no. of individuals
per cubic meter (copepods)

Diversity (computed)
(Shannon-Weaver) (copepods)

Total displacement volume
(cc/m3)

(all zooplankton)

Copepod displacement volume
(cc/m3)

Reserve descriptor

Reserve descriptor

Reserve descriptor

Reserve descriptor

Reserve descriptor

Reserve descriptor

FIGURE 1-3.

Code

From-To

From-To

From-To

Name

Name

Name

From-To

From-To

From-To

From-To

From-To

Code
01 Jan 07 July
02 F e b 08 Au~
03 Mar 09 S e p t
0 4  A p r 10 Ott
0 5  M a y 11 Nov
06 Jun 12 D e c

- 27 (2 digit no. )

e.g. 3236 (4 digit no. )

e. ~. 2431 (4 digit no. )

~ ~. crassirostris

e. g. A. tonsa

e. g. ~ brevicornis

~ 182 (3 digit no. )

e.g. 09532 (5 digit no. )

e. g. 342 (3 digit no. )

e.g. 00334 (4 digit no. )

e. g. 00218 (4 digit no. )
(equals 0.0218 cc/m3)

DESCRIPTION LIST (Sheet 2 of 2)

J3-6



BENTHIC
BIOMASS ANALYSIS

Research
Vessel Cruise No.

Foraminifera

Porifera

Hydrozoa

Scyphozoa

Stephanosc yphus

Actiniaria

Gorgonaria

Alcyonaria

Turbellaria

Nematoda

Nemertina

Ectoprocta

Brachiopoda

Pogonophora

Kinorhyncha

Sipunculoidea

Phoronida

Priapuloidea

Echiuroidea

Asteroidea

Ophiuroidea

Echinoidea

C rinoidea

Holothuroidea

Aplacophora

Monoplacophora

Polyplacophora

FIGURE 1-4.

SHEET

Station No.
Date Time
Gear
Depth

Gastropoda

Bivalvia

Cephalopoda

Scaphopoda

Polychaeta

Pycnogonid

Copepoda

Ostracoda

Mysidacea

Cumacea

Decapoda

Tsopoda

Amphipoda

Tanaidacea

Cirripedia

Ascidiacea

Enteropneusta

Cephalocordata

Cyclostomata

Chondrichthes

Osteichthyes

Squid Beaks

Shark teeth

Sediments
< 5c)op
<250N
>250p

Salinity 0/0 0

Volume

02ml/1

Temp. ‘C.

SAMPLE DATA SHEET (Sheet 1 of 3)
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P L A N K T O N TOW D A T A SIIE.ET

Crulsc:

Date:

Section no.:

Sample no.:
.
Position: Lat. Long.

Local Time:

Type of tow (check) vertical surface obl i quc opening-closi pz_

Type &l neti + m. iltl 70 cm. Y and WS _ Other (spcclfy)

Length of tow reins. Nets OUt: Nets in:

Wire Ar@e while fishing 0

Fishing depth Flow meter
Sample no. vol.(m3)t!irc out(m)!  T-D no. rqangc ‘avg. no. reading

I

I j

Comm~n.ts:

BT slide no.

Hydro. sta. no.

Other work on sta:

. . . . ..— — .

FIGURE 1-4. SAMPLE DATA SHEET (Sheet 20f3)



PROJECT NO. OE 68 HJM

SAMPLE DATA SHEET

Station Description

Station # Collector

Date Time Hours

Sector Quadrant Longitude Latitude

Sample Location (Supplementary Information)

Sample Type: Surface Mid-Depth Bottom Other

Sampling
Depth Ft. Temp. ‘C Salinity - ppt Bottom Depth Ft.

Current @ D. O. (Boat) mg/ 1 D. O. (Winkler) mgj I

B, O.D. ( ) mg/ 1 C . O . D . mg/ 1

Total Carbon Inorganic Carbon Organic Carbon

mg/ 1 mg/ 1 mgf 1

mg/ 1 mg/ 1 mgf 1

mg/ 1 mg/ 1 mgf 1

Average

Remarks:

FIGURE 1-4. SAMPLE DATA SHEET (Sheet 3 of 3)
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FIRST DATii CARD FORMAT
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FIGURE 1-5. DATA CARD FORMAT
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1 . 3 Hardware Considerations

R emote terminals with CRT displays are operating by the system

in either the interactive or batch modes. Other peripheral equipment in-

cludes direct access mass storage devices, magnetic tape drives, card

readers, printers, punches, and on-line CALCOMP  plotters.

EMPAS was originally developed for the Univac 1100 series com-

puters. Since that time, it has been translated to the IBM 360/370 series

computers at Rice University. It also has been translated to CDC 6000

series computers. The direct exchange of data from one computer system

to another is facilitated through the exchange of compressed information

tape files produced by ENVIR.

D - 1 2



NAME
TG4DA

CHARANAL

GRAPH

TABLE 1-1

APPLICATION MODULES

LANGUAGE
FORTRAN V

FUNCTION
The Topographically Guided 4-Dimensional

Analysis program provides a technique for

objective analysis, a process by which a

set of synoptic randomly located observa-

tions of an environmental quantity, such as

air temperature, are converted into an

array of evenly spaced grid point values.

Fields are defined and stored as 4-di-

mensional arrays with the inherent space-

time continuity of the fields embodied in

the mathematical definition of the arrays.

The program interpolates in time, height

(or depth) and other dimensions. The

stored arrays are provided as output.

The Character Analysis program will cal-

culate the simple probability, conditional

probability, the info rmation content of

each character (parameter or descriptor)

as well as the co r relation (redundancy)

between characters without the restric-

tions of parametric statistics. It is founded

on the principles of information theory

(entropy) rather than mathematical prob-

abilities.

The Similarity Graph Clustering program

simulates the processes used by biologists

D - 1 3



TABLE 1-1 (Continued)

NAME
GRAPH
(Continued)

SPECIES
DIVERSITY

F A U N A L
AFFINITY

B A S T A T

WILSON

A R F

EGO

LANGUAGE FUNCTION
to arrange and order items (species, en-

vironments, etc. ) into a systematic order

to show relationships and disjunctions.

This module computes the species diversity

index of a given region based on Shannon-

Weaver information theoretic measure.

This module computes the faunal affinity

between samples or regions taking into

consideration the common species and

their relative abundance. (MOROSITA-ONO).

F O R T R A N The Basic Statistics program computes the

mean value and standard deviation of fields

selected by the user from the records con-

tained in that file.

This program used Wilson’s equation to

compute sound velocity from temperature

and salinity data.

Module ARF is the current answer to the

requirement of retrieving data subsets

defined by a specified direction or range

from a given reference point.

FORTRAN This package of programs is designed for

the display of data retrieved by ENVIR, in

the form of cartes ian plots and maps, by

means of a CAL comp plotter. Its output

may take any of the following forms:

functional-relation diagrams, s tatter

diagrams, maps and pages of text.
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2 . 0 NODC (NATIONAL OCEANOGRAPHIC DATA CENTER)

The National Oceanographic Data Center (NODC)  is one of five

major divisions of the Environmental Data Service, National Oceanic and

Atmospheric Administration (NOAA), U. S. Department of Commerce.

NODC serves the oceanographic data needs of researches in government,

private institutions, and industry. NODC contains the world’s largest

useable collection of oceanographic data, receiving data for all oceans,

seas, and estuaries from hundreds of sources, domestic and foreign.

including the national data centers of other countries.

2 . 1 The NODC System

The NODC Data Base Management System, illustrated in Figure

2-1, can be described as library oriented j employing fixed record format

files and producing a variety of standard outputs in tabular, punched card,

magnetic tape and graphic form. Some statistical parameters such as

minimum, maximum, nean and standard deviation are generated when

requesting standard summary outputs. An interactive console (CRT) is

currently in use at NODC which directs queries to the computer data base

(station data file only) and prepares a quick, low-cost inventory of selected

combinations of parameters for display. Terminals of a similar nature

will be installed at the NODC liaison offices in the very near future.

Interdisciplinary requests for data can be serviced by NODC

drawing from the data banks of the other four EDS facilities: National

Climatic Center (NCC), National Geophysical and Solar-Terrestrial Data

Center (NGSDC), Center for Experimental Design and Data Analysis

(CEDDA), and the Environmental Science Information Center (ESIC),

integrating that information with their own and offering output reports

with referrals to other pertinent data sources outside NOAA. Through

the use of the National Marine Data Inventory (NAMDI) and the Report

of Observations /Samples Collected by Oceanographic Programs (ROSCOP),

NOIIC  acquires a comprehensive knowledge of worldwide data collection

efforts that enhances its refer ral services.

D - 1 5



D A T A

●  P H Y S I C A L

.  C H E M I C A L

● S O M E
B I O L O G I C A L

I_spi
PRO

REQUEST FOR SERVICE

t’SES
ID
:IAL
lCTS

FIGURE 2-1. NATIONAL OCEANOGRAPHIC DATA CENTER
(LIRBRARY ORIENTED SYSTEM)



2 . 2 NODC Data Base

NODC has established data bases from which information can be

retrieved economically because of their modified inverted file structure.

Files are maintained in both geographically and cruise sorted order. Data

may be readily retrieved within these major categories to varying depths

in the time domain. Currently, there are six major standard data files

(fixed format) within the NODC data bank. These are described below.

The process of NODC data acquisition, storage and manipulation is shown

in Figure 2-2.

1. The Oceanographic Station Data Files contain primarily

NANSEN casts supplemented with low resolution ( >5 meter

depth intervals) salinity-temperature-depth (STD)  recorder

data. This file contains supporting (cruise, position, date,

time, etc. ) information, recorded and/or analyzed raw

data values and standard computed values of depth inter-

polation, density, sound velocity, dynamic depth anomaly,

specific volume anomaly, pressure, potential temperature

and potential density.

2. The Mechanical Bathythermograph (MET) Data file consists

of digitized records of temperature, depth obtained from

IWBT slides, grids and the appropriate log sheets.

3. The Expendable Bathythermograph (XBT) Data file consists

of digitized records of temperature, depth obtained from

XBT strip charts and their associated log sheets.

4 . Two Surface Current Data files contain data derived from

ship drift information. A third file contains data derived

from Drift Bottle and Seabed Drifters.

5. The two Biological Data files must be considered as separate

entities for they are constructed differently and used in

much different fashions.
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2 . 3

a. The Cruise Data holdings are data acquired from

some 600 cruises containing one or more types of

the following information: phytoplankton,  phyto -

plankton pigments, primary productivity, and

zooplankton. The Biological Data file contains about

25 percent of these data holdings in a standard format

and the remainder of the data can be retrieved

manually as copies of the originators formats.

b. The Biological literature file contains coded, indexed

contents of over 12, 000 biological documents, com-

puter retrievable, using the Biological Information

Retrieval System -- a bibliographic retrieval system

which uses the General Information Processing

System (GIPSY) developed by the University of

Oklahoma.

6. The Surface Data file contains selected surface physical/

chemical data to an arbitrary depth of ten meters, plus

meteorological parameters.

Data Manipulation

NODC is able to retrieve data from its established data bases

and to reformat, compute, plot, graph and provide data in a variety of

forms (computer printouts, plots, microfilm, cards or magnetic tapes)

to meet user requirements. Certain file inventories are routinely produced

by NODC as a guide to the areas, seasons, cruise numbers, and scientific

parameters contained in those files. These inventories are in the form of

computer produced world-wide or local area maps and listings. Certain

computed parameters are routinely produced and stored in the standard

files with the observed data, other parameters or statistics can be gene-

rated for output by means of the following software modules:
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Plot Capabilities

●

Bathythe rmograph Composite Plot

Computes number of observations at 50 meter intervals. Plots
by season and area.

Cruise Track - Mercator Projection

Plots to a maximum of 600 stations in a cruise (a new multi-Pro-
jection program is being developed).

Density - Salinity Midpoint Plot

Construsts single plots and composite plots of selected density-
salinity values. Composite plots enable analysis of mid-point
values in relation to their surroundings.

Geological Sample Inventory Plot

Displays inventory data and location in an array of Marsden
squares.

Inventory Plot

Displays an inventory of station data, BT data, geological data,
or any geographically sorted data file by 1, 2, 5 degree squares
on any of eight map projections.

Salinity Deviation Plot

The deviations of salinity from related models are computed
and a salinity profile is plotted.

Sigma-t vs. Depth, Salinity Plot

Displays sigma-t versus depth and salinity composite by
Marsden squares.

Sound Velocity Depth Profiles

Displays curves of depth versus sound velocities for selected
seasons or months.

Subroutine MAP

Provides a wide variety of map projections and grids to
facilitate the display of geographical data.

Vertical Section Plot

Displays single contours of temperature, salinity, sigma-t,
gymnodinium breve, inorganic phosphorus, total phosphorus,

D - 2 0



nitrogen, silicon, or copper. Also plots vertical sections with
numerical values for inorganic phosphorus, total phosphorus,
silicon, or copper.

Compute and List Program Capabilities

BT Converter

Converts BT data from feet to fathoms and meters and Fahrenheit
to Celsius degrees, and interpolates these values at standard
depths.

BT Output

Lists BT data as stored in the data base with a standard output
format.

Density - Salinity Interpolation

Using selected values to represent the water mass midpoints,
it performs a linear interpolation to predetermined increments.

Drift Bottle Computation

Computes bearing, miles drifted, days adrift, speed, and Marsden
squares of release point from bottle recovery information.

Gradient Summary

Computes and prints the average temperature gradients for
each 20 meter depth interval by month.

Ocean Station Data Interpolation

Interpolates depth, temperature, and salinity at isotropic levels.

Specific Volume Anomoly

Computes specific volume and dynamic depth anomalies at
observed levels. Specific volume anomolies are interpolated to
standard depths and used to compute dynamic depth anomolies
at the standard depths.

Ocean Station Data Output

Retrieves and prints station data as stored in the data bank in a
standard format.

Ocean Station Depth Summary

Summarizes depth to the bottom and maximum sample information
giving a tally of the number of stations with maximum samples
within given intervals.
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●

●

●

●

Sea Sense Limit

Evaluates NOMAD buoy data and lists each of the five meteoro-
logical parameters. A histogram for each month is also generated.

Sea Sense Limit

Compares NOMAD buoy data with established norms. Computes
percent of wind speeds in each Beaufort category, percent of
wind direction in each of nine established categories and prints
versus normals. The means are also listed versus the normals.

Sea Sense Standard Deviation

Using NOMAD buoy data, computes means and standard deviations
for each of the five meteorological parameters. These values
are also computed on the differences between NOMAD and map
data (if available ).

Station Data Compute

Computes sigma-t, sound velocity, specific volume and dynamic
depth anomolies using interpolated values for temperature and
salinity.

Station Data Inventory

Lists geosorted station data, computes and lists depth to bottom,
maximum sample depth, water color transparency codes,
maximum depth of sound velocities, minimum depth, and arith-
metic average of vertical sample spacing.

Vertical Array Summary

Computes maximum and minimum values, number of observations,
means and standard deviations at standard levels for any combin-
ation of six parameters of ocean station data (temperature,
salinity, sigma-t, oxygen, sound velocity, dynamic depth).

Surface Current Summary

Computes, by Marsden square, resultant current speed and
directions by month.

Thermocline and Mixed Layer Depths

Computes depths of the mixed layer, top of thermocline for BT
observations, and means for each month by Marsden square.
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2 . 4 Hardware Configuration

The NODC complex in Washington, D. C. contains an IBM 360/65

which is the processing capability for both NODC and World Data Center - A

(WDC-A). The 360/ 65 currently has a two million byte storage capability

with another one -half million bytes to be added in the near future. There

are fourteen (14) tape drives, twelve {12) of which are nine track, dual

density (800, 1600 bli) and two (2) are seven track, dual density (556, 800

bpi). Auxiliary on-line storage capabilities consist of sixteen (16) disc

files, IBM 3330 compatible, that remain permanently mounted within the

operating system and eight (8) disc files, IBM 2314 compatible, that are

interchangeably mounted as the various tasks require. Three high speed

printers provide the s ystem’s listing outputs and a Calcomp Plotter (model

763), is used in an off-line mode, provides the plot output from various

Oceanography Data Programs.

2 . 5 NODC Data Forms and File Formats

Standard NODC data forms and file formats used by NODC are

presented in the following figures:

● Data Documentation Form-DDF (Figure 2-3)

A standard form designed to facilitate the data reporting
function. It must accompany all data sent to NOAA for
incorporation in the national data bank.

● Report of Observations /Samples Collected by Oceanographic
Programs - ROSCOP (Figure 2-4)

A standard inventory or cruise report form summarizing
the numbers and types of samples gathered by an investi-
gator.

● Biological Information System Coding Sheets (Figure 2-5)

The vehicle for recording biological information for storage
on the NODC Biological Inventory Retrieval System.

● Oceanographic Station Data File Format (Figure 2-6)

● Mechanical Bathythermograph Data File Format
(Figure 2-7)

D - 2 3



ACCESSION
Nu~~ER

D A T A  D O C U M E N T A T I O N  F O R M

NOAA FORM 2441 0.5.  OEPARVUEU1  OP  CO”MISRCE }Ilriu  *1,1  Jtlt*\l  1,
t*?Jl D94.%W.L  ~~~.”,c  ,*O .T”osmwc.  alc  ao”lwtsrmarlo” lLM:L1.  S. . +l.l!:t.t  I

*.710N.  L 0C&&N0GR4PW*C  DATA CCWT*m
necomos  scevtow

•oesva~~c  uamv L M40 aomz

This form should accompam  all  data  submissions to NOOC. Section A, Originator Iderrtificatiun.
must  be completed when k data are submitted. 1! ia highly  desirable for  NfMSC to also receivcthv
remaining pCrtiflCflt  kf0rI!14Lt.rm  x that time. This  may be most  easily accomplished by attaching
reports, publications, OK m-auscripts  which ● re readily available describing data collection. *naly-
sis, and format  specifics. +C  eadable,  handwritten submissions are acceptable in all  cases.  All

data shipments should  b$ =wnc to !he above  address.

A .  O R I G I N A T O R  I D E N T I F I C A T I O N

TfOS  SECTION MUST BECOMPLETCC  %Y OONOR  FOR ALL DATA TRANSMITTALS

.  NAME AND A09UESS  OF IHS117U=.U)M,  LABORA1ORV,  OR ACIIVITY  W17+I  WHICH  SUBMITIED  OATAAREASSOCIATEt

. .

!. E X P E D I T I O N ,  PROJECT.  oR PROG3AM  D U R I N G  WHICH
OATA  WERE  COLLECTEO

L PLATFORM NAME(SI $. PLA  ‘SORM  ryp~~s}
(E. k.. s)flp, BUOY.  ETC.)

IF YES. WMEM CAN THEY 0S4 k&. tEA$EQ
FOn GE NE SSAL USIZ* VICA.  -Ow,  w —

9. ARE  DATA  DE CL AREO  NATIONAL
PROCRAM  ION  P}*
il. E.. SHOULO T$+E~  BE lNcLuQ~=  IN wORLO
OATA CENTERS +lOLOINGS  FOR Ih-ERNA-
?IONAL IE)IC14ANG!S*I

10. t= EmsoM  70 WHOM IMOUIRIES  COh<t  Rt.JING
Ofil  A S140UL0  BE AOORESSEO  WI” - lELE-
PM ONE  NuMOER  (AND AINIRSiSS  1+ .> Ttj  ER
I“HAN  IN ITEM-1)

CRUISE  NUMBER(SI uSEO EY  ORIGINA1OR 70 IOEN?IF1
0A7A IN 7)41S SWPMENT

PLATFORU AN OOVERATOPj  7. OATf?S
NAT IONALITY{IESI

PLATFORM 0P ERA70n ~ ROM.
.Uop  A*,1 q , Uo,lxv,  v

OARKE?S  ALL  UARSDEN  SQUARES  IN wwlcn AN’f  DATA
lEO  IN ‘(OUR  SUBMISS I O N W E R E  COLLECTEO.

GEu:RAL  AREA

FIGURE 2-3. DATA DOCUMENTATION FORM (Sheet 1 of 7)
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B. SCIENTIFIC CONTENT

WI

Include en0u8h  information concerning manner of observation, instrumentation, anal ysis, and data tcduction  routines m mak  e them un-
derstandable to future users. Furnish the minimum documentation cmnsidercd  rclevanc  to rach  data  type. Dmcumcntarion  will be retained as

a Pe~ament  FI of  the data  and will  be availatde  tO fUtUCC  US=tS. Equivalent information a’lready  available may be substituted for this sec.
tion  of the  form (i.e., publications, reports, ● nd manuscripts describing observational and analytical methods). [f you do not ptoyide  ~qui~
alcnt  information by attachment, please  complete the scientific content section in a manner similar to the one  shown in the follnming
example.

IAME OF OATA FIELI

Jd;.lq

-—— —-

jJa tir color
——— ——

$edi**a f a ize

REPORTING UMITS
OR COOE

%$-

.—— — ——

Fete I s~l~

(j-uxid-
PeP&CILf  by
A/tight

EXAMPLE (HYPOTHETICAL INFORMATION)

WE7HOOS  OF OOSERVATIOM  AMO AuALVTICAL  METHOOS
INSTRUMENTS uSEO llMcLUOING  MOOIFICATIONSI

{SPECIFY  lYPE  ANO MOOISLI ANO LA BO~ATORY  PROCEOURE!

Hansen  bofilcs’
.—. — — ———

Euing Corer

—

Xmi.c?tbe Sahome  PCP
(#,iecL m.de/ Jm)-——— ——— —.

A@
-——— —-- —-

(SPACE IS ● ROVIOEB ON THE FOLLOWING

TWO PAGES  FOR  Tlll$  fNFORMATION)

DATA  PROCESSING
TECHNIQUES WITH FIL7ERIN0

ANO AvE~AGIIuG
1

N/A

[~of  +#;Ca  hle >
————  —.—-  -

Va/des  autmge~  otier

~-we rer I> ferud/S
.—-—  —-— —-.

N//l

- — - .  —  — — — -  — .

$4tie US “J’eJ;meat4~y
RWk  t%aua~ “ Aio/k 445’

FIGURE 2-3. DATA DOCUMENTATION FORM (Sheet 2 of 7)



4AMI!  OF OATA FIEL
REPOftTING  UNITS

OR cool?

8. SCIENTIFIC CONTENT

METHOOS  OF 085 ERVATION  ANO
INSTRUMENTS LISEO

ISPIZCIFY  TVPE  ANO UOOEL)

AP4ALYT1CAL  ME THOOS

IINCLUOIMG MOOIFICATIONSI
A?40  LAOOR4TOIW  PROCEDURES

OATA PROCESSING
TECMNIOUES WITM FI LT E RI N G

A?40  AwERAG8WG

FIGURE 2-3. DATA DOCUMENTATION FORM (Sheet 3 of 7)



C. DATA FORMAT

This information is requested only [m dafs transmitted on punched csrds LU msgrtetfc tape.
Have one of your data processing specialists furnish answers either on the  form or by attaching
equivalent readily available documentation. Identify the nature and ❑ eaning of all entries and ex-
plain any codes used.

1. List the record types concained  in your  file tranamitraf  (e.g., tape  label record, master, de-
tail,  standard depth, etc.).

2. Describe briefly how your file is organized.

3-13.  Self-expl  anacory.

14. Enter the  field name as appropriate (e.g.,. header information, temperature, depth.  =finiV.

1 S. Enter starting position of the fiehl.

16. Enter field length in number columns and unit of measurement [e.g.,  bit, byte, character,
word)  in unit column.

17. Enter attributes as ● xpressed in the programming language specified in item 3 (e.g.,
“F 4.1,” “ BINARY FIXED (5.1)”).

,
18. Describe field.  [f sort field, enter “SORT 1“ for  first, “SORT 2’” for seconL  ccc.  If

field is repeated, state number of times it is repeated.

FIGURE 2-3. DATA DOCUMENTATION FORM (Sheet 4 of 7)
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C. DATA  FORMAT

COMPLETE  1)41S  SECTION FOR PUNCHED CARDS OR TAPE.  MAGt4ETlC  TAPE, OR DISC  SUBMISSIONS.

1. L,ST REcOUD TYPES cONTAINED IN TME  TRANSMITTAL OF VOU$t FILC

GIvE METHOD  OF IDENTIFYING EACM  REcORo  TYPE

>

2. GIvE SRIEF DESCRIPTION OF FILE ORGANIZATION

3 .  A T T R I B U T E S  A S  EXPRISS;EO  IN ~ PL-t ~ ALGOL ~COISOL

~ F O R T R A N  ~ LA NGUAOa

●  . RESpONSI  BLE  COMPUTER  S P E C I A L I S T:

NAME ANO PHONIS NUMBER

AOORESS

COMPLETE TH IS SECTION IF OATA ARE ON MAGNETIC TAPE
RECOROING  UOOE

~ BCO ~$JIMARY
9. LENGTH OF lNTER-

RECORO  GAP ( IF KNOWNI ~ S/4 INCH

~ASCll  ~CDCD!C 3
I

~
10. ENO OF FILE MARK

~OCTAL  17

NUMBER OF TRACKS
ICHANNELSI ~ SEVEN Q

~“,.g
1 1 .  PASTE.ON-PAPER  L A B E L  DE S C R I P T I O N  (INCLUDE

ORIGINATOR NAME AND SOME  LAY SPECIFICATIONS
— O F  D A T A  T Y P E .  V O L U M E  NLIM8ER)

- - l
PARITV

~ODO

-J EVEN

OENSITY

-J 200 OP!  -J 1600 OPI

-J 556 OPI t2. PHYSICAL 9LOCK LENGTN IN B Y T E S

g Boo 9P! !3. LENGTH OF SYTES IN BITS

3

,&h *OnM  24-0s USCOMM.  DC  44 Z9S.V7

FIGURE 2-3. DATA DOCUMENTATION FORM (Sheet 5 of 7)
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RECORD FORMAT DESCRIPTION

RECORO  N A M E  _ _ _ — —— —.. - .—

POSITION
FROM -.!
MEA5UREC
IN

,.4. bit+  bylem)

. LENGTH

IN ITS

. AT T R IB U T ES
—-— —

1. uSE kND  MEANING

Uscohm!. oe 44a9**’

FIGURE 2-3. DATA DOCUMENTATION FORM (Sheet 6 of 7)
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0. INSTRUMENT CALIBRATION

This  cal ibrat ion informatiori  will be utilize~by  NOAA’S  National  Occsnographic  lnstrumcrrtation  Center  inthcir  efforts totlevclop  c a l i b r a t i o n

standarda  for voluntary acceptance by the oceanographic  community. Identify the insrrumenrs  used by your organization toobcain  rhc scien.

tific  conrenr  of the DDF (i.e.,  STf),  temperature and pressure sensors, salinomece;s,  oxygen meters, velocimrers,  etc.) and furnish rhe cali-

bration  data requested bycomplering  and/or checking (**#" ') the appropriate spaces. Addtheinterval  rime (i.e., 3 months, 6mo&hs, 9

months, etc.) if the fixed interval calibration cycle is checked.

INSTRUMEW T7PE
(MFR.. MOOEL  NO.)

DATE OF LAST
CALIBRATION

INSTRUMENT WAS CAI.IBRATED  BY

Youn I OTHER

O RGAN IZAT ION
ORGANIZATION

IGIVE NAMEI

-t--

CMECK ON=
INSTRUMENT IS CALIBRATEO

S4EfORE BEFORE ONLV ONLY
AT FIXt?O o n ANO AFTER nHEu

lNt EftVALS AfTER USI! AFTER  USE REPAIR NEW

(Ijl [I/l (~1 (!/1 (JI

lNST~U-
MENT

Is
NOT
CAi.I-

SRATEO

Ii/l

FIGURE 2-3. DATA DOCUMENTATION FORM (Sheet 7 of7)
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NOAA POaM  Zb-ZS [ U. 1. OEPARIMEN1  Ot  CO14SAERCE
NAVIOWAL  oce&MIC  4M0 AT UOSPMEUIC  aoulMl$TmAT1oIs FORM  A PPROVEO

14-741 lSMV:FIOMMEMTaL  OAT  A SERVICE OMO.  NO 41-R2765
NATION*L OCEAWOGRAPWIC OAIA  CLEM7CU EXPIRES 12-31-79

I

REPORT CF OBSERVATIONS!SAMPLES COLLECTED BY OCEANOGRAPHIC PROGRAMS t
(ROSCOP  tl)

l~kl-~~is~l> FOR LW I+Y U.S. A(’ll\lTll.  $ IS A(( OH I)!N(.E 8’ITIISPE(  I} I{ AT II) SS(>I” 1111.
lSTI:R(  iI~\k.  RS\li ST.!l.  lY I .4 XI MrR.41’lllf”  ( (WUl~SlflS

SE CT IONA - GEtAERAL  wFORMATIOM  PLEASC fiEAOlNt5T  RUCT10N50N COVER  BEFORE COMPLETING 1ss1s fORis
OATA Ccssrcn flErcRElscc  NuMDfn CmTnv

01 02 0s
F’”*’ >~

INSTITUTION

04 <——
SMIP/PLATCOmM nAOIO CALL SIOW

>1 J<=lPLATFORM  7VPNS

0s 0s 0?

CRUISE MUMBCR/MAME [gxpC01710N/pROJECT

4___ >
TYPCOF  MARINC  ZONCSSOWionmO s3CMNCRALOCCAM  AREA (OPlkWUf)

!1 >
la )“iixcMAMGC  RIE5TRIC?E0 cOOP6RATtVC  PROGRAM

ill P@;ti:POCl:oin “’R;~~””)
Ycs no

‘~<u u E> 17 < au >
IMTERNA710NALLV COO~SINATED EY WHOM

‘Ffs > . 20

>,
START OATtI ENO  DATE

YEA*  I MO, i OAV VEAn  MO. OAV
11 I > 12 I I
OECLAREOMATIOMa  L PROGRAM
<Ilww  ● P.cIIT m “’R*ma**”V

; LA  TITUOC LoNGITUOE MC *C Sw N*
FIXEO

STATIOM ‘> $2< * ‘>
QuAORAM?: 1 3 c 7

2! 0 2s

FEOERAL SUPPORT

FIGURE 2-4. REPORT OF OBSERVATIONS/ 9AMPLESCOLLEC TED
BY OCEANOGRAPHIC PROGRAMS-RO%OP  (~eetlof4)
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PARAMETERS MEAWREO/TYPES  OF STUDIES
FINAL

sEc TtOM c {COOE) MLN4EER QUERY tsmstrloN FORMAT

M-METEOROLOGY I
UPPER AIR OBSERVATIONS MoI

INCIDENT RADIATION M02 I
I

Al R-SEA INTERFACE STUDIES— M03

ICE OEE.ERVATIONS MG4

OCCASIONAL STANOARD  MEASUREMENTS MOE

SYSTEMATIC STANDARD MEASUREMENTS MOS

OTHER MEASUREMENTS (S- city in ‘-Remarks”) M90
H-PHYSICAL/CHEMICAL oCEANOGRAPHY

HS-SURPACE
C ONTINUOUS TEMPERATURE R E C O R D I N G HO1 i
Continuous  SALINITY RECORDING H 02

DISCRETE TEM P E R A T U R E  M E A S U R E M E N T S no3

DE. CRETE SALINITY MEASUREMENTS H04

!iO-NEAR BOTTOM [S 10m.  Irombow.q

CONTINUOUS TEMPERATURE RECOROING HOE
CONTINUOUS SALINITY RECOROING H&——
OISCRETE TEMPERATURE MEASUREMENTS H07

DISCRETE SALINITY MEASUREMENTS H06

HP-PHYSICAL
CLASSICAL OCEANOGRAPHIC STATIONS )40s

VERTICAL PRoFILES(STD/CTD) H1o i
MEASUREMENT; NEAR SEA FLOOR Hll

M E CH A N IC AL EATHYTHERMGRAPH  (Ntnnberofdr.qm) n12

EXPENOASLE  BATHYTHERMOGRAPH  (7WL01ber  ofdmgm) H13 1
SOUND VELOCITY STATIONS H14
ACOUSTIC STATIONS H15.

TRANSPARENCY N16

OPTics H17

OIFFUSION  @YIWmiC) H 16 I
OTHER MEASUREMENTS (Spclfy  in’’f?emsr&@’$) N90

MC-CHEMICAL
OXYGEN N21
PHOSPHATES HZZ

TOTAL.- P H23

NITRATES H24

NITRITES H 2S

SILICATES H23
ALKALINITy H27

m H2S

CHLORINITY H29
TRACE ELEMENTS H30
RAD IOAC TIVITY HSI
ISOTOPES H32

OISSOLVEDGASES H33
OTHER MEASUREMENTS (Spscify in11ResnmA8#)) H34

P-POLLUTION

SUSPENDEO  SO !.10s Po $
HEAVY METAL3 P02

PETROLEUM RESIOUES P03

CH LORINATEO HYOROCARSONS P04
oTHER OISSOLVED  SUBSTANCES— P 0 3 — . . - —

~ERMAL POLLUTION PM
WASTE WATER: BOO—  .—. — — P07- . .  —  .  .— .-—

W A S T E  W A T E R :  N I T R A T E S PG3 ..— -..

WASTE WATER: MICROBIOLOGY— P09

WASTE WATER: OTHER Plo——
‘D-ISCOLOREO  WATER Pll 1 t
BoTTOM DEPOSITS P12
CONTAMINATE oRGANISMS P13 I——

,., , P90 1

FIGURE 2-4. REFORT OF OBgERV~. TIONS/SAMPLES COLLECTED
BY OCEANOGRAPHIC PROGRAMS -R OSCOP (Sheet2 of4)
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PARAMETERS MEASURED TYPES OF STUCIES NuM6k R
— 1

\ECTION  C ICODE I QUERY  iDl&’:J\loJ  FJHUZ. ~

G-GEOLOGY GEoPHYSICS I—— . . —  . — —  -  .—— — - - - - -  - - - .  . . - - .  — -  .
CL-MEASUREMENTS MAOE  AT A SPECIFIC LOCATION

I f

————
.—. — .——

DREDGE Go1 1- -

-....——- .—.—. . . . . . .
QIAB G02 _ I.---— —.4 —-
CORE -RoCK :Nurnber  of CO=S)

.- .
G 0 3_——  —

CORE -soFT BOTTOM (Number .21 cores)
. . —

G 0 4

SAMPLING BY DIvERS GOS I
iAMpLIFG  .9Y SUBMERSIBLE

..-
G6 \

— .  -
DRILLING I I

———- . . . . .
G07.—

SOT TOM PHOTOGRAPHy G@——— — . — -  .  .  .
SEA FLOOR TEMPERATURE (Slm. from bONti) G~

~-.–.:— . .

ACOUSTICAL PROPERTIES OF THE SEA FLOOR
. - .  — _ .

G1o

ENGINEERING PROPERTIES OF THE SEA F LOOR G l l
MAGNETIC PROPERTIES OF THE SEA FLOOR G12
GRAVIMETRIC  PROPERTIES OF THE SEA FLOOR G13

RADIOACTIVITY MEASUREMENTS G14 1
OTHER MEASUREMENTS (SwsctfV  m ,< Remarks  S!) G70

GU-MEASUREMENTS  UNOERWAY 1
MOTION PICTURE OF THE SEA FLOOR

—.
G2 I

1
—.———

BAT HYMETRY-w  IDE BEAM (Number  of m#Ies)
.—

G22 I I
BAT HYMETRY-NARROW  BEAM (Nmber  .J{miIes)

.-. —
Gi?3

SIOE-SCAN  SONAR G24 I
SEISMIC REFLECTION G2S

-——

.—. ——. — — —---
SEISMIC REFRACTION i

..— — —
G26

GRAVIMETRY
.-— .—

G27
- .

MAGNETISM G2E I
OTHER MEASUREMENTS (Specify in “f?emarke”) G80 I I

G&TY~E~.  OF sTUOIES ___ _ i
PHYSICAL ANALYSIS OF SEOIMENTS

— . . — . G31 I
CHEMICAL ANALY S IS OF SEOIMENTS G32
PALEONTOLOGY G33

PA LEOMAGNETISM/ROCK  MAGNETISM G34

PA LEOTHERMY G3S
GEOTHERMY G2S————
GEOCHRONOLOGY G37
MINERAL ANO  FOS31L  RESOURCES G38
LITTORAL ZONE STUOIES G39

OTHER MEASUREMENTS (Specify in 4’R.wnsrks~>) G40

D-DYNAMICS
CURRENT MGTERS  (Number  of sf.sticum) 0 0 1

CURRENT METERS (A Verage duratmn  oi nmammunenta) 002 I
CUR R ENTS MEASUREO  FROM Stil P DRIFT 003
GEK 004 1——
DRIFTERS (Number) _s293
SWALLOW FLOATS (N umber) DoS
DRIFT  CARDS (Number reIeecmd) 007
EOTTOM  DRIFTERS (Number released) OGs

TID’AL  OBS ERVATI O NS ~
SEA A NO SWELL (Number at  observatrme) 010
OTHER MEASUREMENTS (Sp3cify  in “Rem6rtiJ’) 0s0

6-BIOLOGY
PRIMARY PRoDUCTIVITY @o! I
PHYTOPLANKTON  PIGA!E N TS aoz
SESTON 903 I
~ARTICULATE  ORGANIC CAREON 904

PARTICULATE ORGANIC NITROGEN 903
OISSOLVEO  ORGANIC MATTER Bw

PELAGIC 9ACTERIA  AND MICRQORGANISMS S307
PHYToPLANKTON em

ZOOPLANKTON eos

lj?IGu~~  2.4, REPORT OF OBFERl~ATIoNS/S  A.Ni=LES CO.LI.ECTED
BY OCEANOGRAPHIC PF!OGRAMS-ROSCOP (Sheet 3 of t)
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I
FAR  AMETEliS  ❑ E4WRE0 YYPES OF $TUDIES Q“~*y  LISPWI%OM IwuMBEm.,-. .n”  : ICotx  ! son  MA1

S-blOLOGV  /c.,,,,,,,,,r,!  . I— — .  - . .  .  ..— —-——
D+EU1  ON

-—.  —
911-.—.  —  —-.  — . .  —  - - - - - —- —, --— —-.

,Nv E!?  TEBRATE ?4EKTON e\2-.— -1-
P E L A G I C  EGG5  AND  LARVAE

.—.-_+_____
F3f3

PELAGIC FISHES 014 I—.. —
A M P H I B I A N S  ‘- -

-
915

BE NTHIC BAC TERIA ANO MICROORGANISMS

-
B16 1 ,

PUYTOBENTHOS s!? I
ZOOt5g  NTHOS eu3 ,

I t—.-—.
C O M M ER CIAL OEMERSAL FIW4ES et9—.-. . . . . . . . .-. .—  - I 1

COMMERCIAL EENTHIC MOLS.USCS 020.—— — / I 1
COMMERCIAL SE NTMIC  CRUSTACEANS e21—— .—-. —
AT TACUEO PLANTS ANO ALGAE e22 I I
IN TER7!OAL  ORGAN ISkSS

—_—_— e2s

EORERS ANO FOULERS e2e I
ES ezs
MAMMALS ANO REPTILES ez6 I
OEEP SCATTERING LAYERS E 27 I 1 I I
A& STICAL REFLECTIONS ON MARINE ORGANISMS ezo
E1OLOGICAL SOIJNOS e29 1
BIOLUMINESCENCE e30
VI TAUIN  Concentrations e31 I
AMINO AC1O CONCENTRATIONS e32
UYORoCAReoN  CO NCENTRA710NS e33
LIPIO cONCENTUATIONS e36
AT P-A DP-AMP  CONCENTRATIONS e3s .1 I
DNA-RNA CONCENTRATIONS e36 I 1“ I I---- .- —-—TAGGINGS e 37
OTHER MEASUREMENTS (Specify in ‘“Renvrkc”’) ❑ eo I 1 I I
BS-TYPE  OF ST UDIE$ i I- .  —

IDENTIFICATION est
--— .-
SPATIAL ANO T EMPOR AL OISTRIEUTION 0s2 I I- - - - -  .  .  .  .  .—
MONITORING A NO SURVEILLANCE e 53-—
f310MASS  DETERMINATION es4 I I I I.- .-
OESCRIPTION  OF COMMUNITIES ess I I I I
FoOO CHAINS ENERGY TRANSFERS ess.- .--—-
POPULiTIOMS  AND ENVIRONMENTS 657 I i—..——
POPULATION STRUCTURES ess

TAX ON GMV,  SYSTEMATIC, CLASSIFICATION e59
PHVSIOLoGY e60

EEHAVIOR E@ I
PATHOLOGY. PAR& SIT OLOGV e62
TOXICOLOGY es3

GIZAR  RESEARCH es4

EXPLORATORY FISHING B63

COMMERCIAL FISMING WE

AOUACULTURE I I. —  . - — e67
OTWER  MEASUREMENTS (3P0cify  in ~4Remmrks  11) e90

REtiR KS (Pieaa. uae pjain  #h@e(#  d pspr,  {f ● Mfim#/ ● pse. 10 mqtsfmd.)

FIGURE 2-4 . REPORT OF OBSERVATIONS/ SAMPLES COLLECTED
BY OCEANOGRAPHIC PROGRAMS-R OSCOP (Sheet 4 of 4)
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Biological information system coding sheet

LIBRARY

ACCESSION

AUTHORS

NODC BIOLOGICAL INFORMATION RETRIEVAL SYSTEM

NO. A<N > YEAR B< >

c <

TITLE D<

C I T A T I O N  E <

G E N E R A L  A R E A F< AR; NW; NE; SW; SE; NA; SA; IN; AN;

81; M E >

M A R S D E N  S Q U A R E S  G<

l+<sc–

>

DO NOT FklNCli

INDExER _......J.

D A T E  REC”D

D A T E  I N D E X E D

REVIEWER

DATE REVD

FIGURE 2-5. BIOLOGICAL INFORMATION SYSTEM
CODING SHEETS (Sheet 1 of 5)
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Biological information _system  coding sheet--continued

““==C:;E’%SZ=’=”
CHEMISTRY OF BIOLUMINESCENCE———.
——— .— . —.. .— . ..—  — .-

r--AOUACUI

=

AEUAIIO
ARTIFICIAL FEEV3
A!iTIF!CIA1  TANKS

fEWlllZED WATERS  —

Fl~H FARM<

— — – - - - 4
_—— —

4+;g=-:: “----—=-+--- ———.——.
4 - . —  . —  -—-——.——

--
—-
—.

HE?===
MEASUREMENTS OF BIOLUMINESCENCE— —  .. ——-— ——
SIGNIH:ANCE OF EIOIUMINESCENCE

CHEMISTRY OF SEA WATER–CH

------+
--—. —.. — .

,
——. — ---i:@jFIcfi”~E:-~;ER ‘ - - - - - - -  . -  _ _

I BIOGEOCF+EMICAL  C Y C L E S  —  ‘––-’-— I S AL IN I TY, . . . . . . .

1+
. .. —.. ———. ——— — - * –- —

BEHAVIOR–BE “
I

lf===-

CWFFERS S P EC I F I C  GiAVll~ ‘— — — — -

-—-— .. —.. — .— -. . .—— —
CHEMICAL ELEMENTS. ! SUBSTRATUM COMPOSITION

B I O C H E M I S T R Y  O F  ORGANISMS—BI :—–—~—— “
.— — — — - —  +

;oE-~o~-==’’’’i:F”=-” ‘  ‘  -“t~x&&-,~;u:T; “-’– – –  —

I I COMP1[XED OR G A N IC  C O M P O U N D S  ●  i ~ lEMPERAIURE

, . . =--———  +.4—  -
BIOCHEMICAL ENERGEIICS } .j’’c$’ MArERliL~ ‘- ’ - ‘“ ‘- - ~ .,

. _- —-_—
— . ..< CNUIQrl UMCNT TvPFC— H

7A1t0N ] i NUIRIENIS. ] ! ,NAEROB,C  ENVIRONMENTS

-4%%-=% ~ CULTURES OF PIANTS–CU
RRACKISH WAIE. -. . . .L ---- —.. — . . . .

RNUTRIENT DISIIEIBUIION

=~::--y:~j:~;:’’--’’-::-- =-r:iM~---:’’’’: -:’’-fi
NuTRIENT FIXATION

NurrmN1  STU01E5— -. .  ..+ - - -
r ‘ T  REStitiTIOi I r C1OSED cu1ruRE5 DRAINAGE RECIM.+AIION

tn----
-—. —-—. —

SYNTHESIS ‘~  “~;uiifi ~iJ,;ikE5  “ “  -  ‘  -  ._ ::: EN V IR ON ME N T  CONSE@lOM_—— — . — .  .

k=”-””-”
UPTAKE OF INORGANIC SU8S1ANCES + ~CROwTH  ‘!uO’!S.’N._c~\lu” ~ Es11J4elEs
~~,~o  *c,~s .—”—— —--”” , lNCUjAllON  TECHNIQUES FAU1lS— — - . —.
ANIMAL HORMONES.

! -  4~”’E ~“’’”’~s  : - -
f IC)RDS——. . .. —.— —

ANIMAL PIGMENTS . vIRAL CULTURES ‘a GtACIERS———— .—. —— . ..-. .— .—-—. —
t-” k,tii  cu~rfiis “-  ‘-

.-
CAR80Hy0@ATF5. !w7tous

.-

. .
—

—.. —

-. .-

~ .-_.— ..- -— —... .—— ——- —.-. +.J—.. . . . . .—.– . . . . .: :AROTFNCIIDS -

—... .— ..-. .—— ----- + ECO1OGICA1 SYSTEMS-EC
lLt

- - -
. . ,,. . . . . .

E --’:
CHLOROPHY1l A

+
CH1OROPHY11 8 — . .
CHLOROPHYLL c –

.— —.——
COENZYMES .~—. ..— — 1

L-~N=UAL “cRoP–” -

— — . . -  — . .  —  .  .  .
ECOSYSTEMS. .. —... —— . .. —— . .-

.:L~N:RG:  BI+GET5.—. ——. — . -

,-
–,

-.. +
-----

!.,  !,,  ar” LJ,

INTERTIDAL

“IS1AN6S--. .— —.-..-
LAGOONS. .

.

-.i I PLANT FIORMONES . I  REHABILITATION , NE KITIC

,.,
, .. ARTIFICIAL REEFS

I SE AMOUNTS ,
.

—

~-–.— –.–—. ~. 1.-...  -: :-. 2-- --- — .+ ——. — t

I BIODETERIORATION-OT / ENVIRONMENTAL FACTORS–EF

F“”--”---’-”-”
—.—— .- LBIOCIDES

BIOEROSION
BIOLOGICAL ~ORROSION
CHEMIcP, p-.,,--,
CONTRC
LzETERI  O
Fc
M
i

.“,  <,

s1oPE-+ -..
SIWEAM  D;5CHAi!&E  AREAS. . ----
S101.MS. .
WMI1.  ORAL.—. .
SUBMARINC  CANYONS

.——. —t
ACCLIMATIZATION— — —  — . —  .——
ASr RONOMICAL  PHENOMENA— . .
DENSITY
:.=. -

——.
—

——

-“-i-.. >“!.  I m“L .__\  .s’”-—-. .— .-
31 TESIS.—- .— --- 1 DESICCATION
)RATION

1 &
OUIING ORGANOMs

-“-1 1 ‘“-

j. Diffusion  RAT; S
flAIEINE BORERS. .  — - - - E V A P O R A T I O N—. -. . . .
4ATERl&LS. ExPLOSIVES— . . .  . —  _ _  — . _ —  .. —--- .  . . —  . -

.
—— . .

! j OESrRUCTIVE  AcTlON  O F  S E A SIJPRAIITTORAL
. SURFAcE

lUINCWS
5E)M  ZONE

.i~.  .

FIGURE 2-5. BIOLOGICAL INFORMATION SYSTEM
C O D I N G  SHEYTS (Sheet 2 of 5)

D - 3 6



Biological information system coding sheet-continued

Efi[E9sk::--PHOTOGRAPtiS  OF SAMPLING EQUIPMENT

[

L _ _ _ _  . .  _ _ _  . _ . _  _ _ —  — — — . -  .  - - - -  -..  - -  - -

. . . . . ...1.----
—

FEEDING HABITS–FE
PtANK1ON 5AMplER5.  .  - — — . — — _ . — _ _ — -  . _ .  _

]~os” FEEDERS ““ “ f

POISONS —.——
PRESERVATION METHODS— -  — . .  — .— — — .

I
I DETRITuS FEEDE17S

- - - - 4 / - - -  -- - -

PUMPS+. - — - -  . - .  — . .  – — - . .  —  . —  _ _  _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _
! FEEDING EXPERIMENTS RADIATION FILTER;

‘~[E~,~-HAi~~”-” ~--”
.—

~iMiilNG  ii;tiN=~– ‘–  —’ – - - - –

i FEEDING ME CHAN15M5- SAMPIING TECHNIQUES

[---------:--: ----- ‘“---”--------” ‘“ ‘7.
+— ––... – —_

P
——— .—— — .—.

FEEDING RAIES SAMPLNG TEcHN10uE5 STANDARD12A710N

j:llTER  FEEDERS. .—
~2ti5 ___ _____ --- _.. . .

-. .

&S<:_:E;i;:;-,-COMMERICIA1  uSES OF SEA PRODUCTS

k......
EXP1OI7A11ON EFFECTS

“’=”k

ANAEROBIC CONDITIONS
~OOD TECHNO1OGY ANTIBIOTIC PROPERTY————————————
ME DICINA1  USES Of SCA PRODUCTS AUTOTROPk
lAGGING O P E R A T I O N S  -

. .
Bit”

GENETICS–GE “ 010(
i

GROWTH, DEVE1OPMENT–GD “
BLUE GREEP~-  . . . .
,, ,Nc.,

L - – .  - - - - -  -. - - - -  - - - - -  -
~ , .  .  . . - .

i-

/

80DY SIZE

1“

GRAM NEGATIVE EIACTERIA

~-“ ~;;:;:l:::”OpMENT
G RA M  PGsITlvi 8AC1ER!A ‘-”” “-

Posl  EM8RY0N”Ic DE VEi OPMENT 1 .::;::::C””’QUES
INFORMATION HANDLING–IF

[  MAR,:E EIAc,ER,A

L.

T

COi-FERENCtS  ‘“
1

I . IL ‘-----

..] NU1.R,,ONAL  R:OE!IWM:;TS
TERRESTRIAL E.ACTERIA

OA1i SOURCES
~------- – ._-.  ___d_ vIRuSES -.—— ——.

POPULAR ARTICLES –

1.

YEASTS. . . .
R EVIEW AillCIES.

“SUEUECT  BIBLIOGRAPHIES MIGRATIONS–MG
.- —
; INSTRUMENTS AND TECHNICJJES-IT

!

I ANADROMOUS MIGRATIONS

t_~iu !:oT?mA:!!._. .  .  .~::k:;:::;:iAf$::>.-_..
ANESTHETICS

~ ,810 ASSAYS
. - . 1  &RIZOF~TAL-  MIGIATION5

1 \ SEASONAL MIGRiTIONS
: CIIO1OGICA1 WATER SAWIERS “: VERTICAL MIGRATIONS,
80r70M 5AU,pLCR5,.
CHEMICAL ANALYSES OF SEA WATER

t:-CHROMATOG17APWC  ANALYSES

CHR OMATIC ANALYSES, ~..—. --- .— .-— —
CONTINUOUS PLANKTON RECORDERSi. --- -- .----. ----.---—

~:~:R:: ;A;E  “-  ‘ - -’ -  ‘ - - -” ”-

[ GEAR  SFIECWITY

t MORTALITY—MO

j:~)+,ss  MoR,A,,T,ES
1

\

5TARv AT10N
L.

STRANDlhLGS
.4. - .

suQvfv A1 .411JF. - .  .  .—

~ NOXIOUS ORGANISMS–
~cRAOs

-.
! AGGQFSSIM ORGANISMSi

.NX

WANDIING OF wf 5pECIMENS H U M A N  PA1HOC,ENE51S
‘ KILLING TfCHN!0UE5
j ,$BORATORY  AWARA,USESO “[ ipO’sONOu’  “’’”s?O!SONOUS INvERTEBRATES

—

-.

L-.......;;.P O I S O N O U S  MWAMALi–

P O I S O N O U S  PIAN7S 1
PRWfiTlON  :F i“ONIAC1 _— - 1
THERAPEUTIC TfCHNIOUES

-j
_ _  . — .  ..—

vENoMous CNIDARIAN5— . . — — — . — —
~;NOMOUS FISHES

VENOMOUS MOLLUSKS +
– b - - - —  — —  - - - -  - - - — -  — - — — -

; VENOMOUS REPTILESA T - - - - - - - - - - - - - -  . -  g
OTHER VENoMoUS INVERTEBRATES

ORGANISM RELATIONSHIPS–OR

f:-----:’=’:

COMMEMSAIISM—
COM?ETIIION

—q

——
CiGWDING—— ———
E~PI+YWS y.——
EPIZOA _ . —  _

@uy~l:M _ _ _ _ _ 1
.  .—.

1::::%-  -  ----””--”=----–=:. ---+
PATHOGENESIS–PA  ‘
PHYSICAL OCEANOGRAPHY–PO ,

‘l--------
—
CATACLYSMS —
CIRCULATION

E::::---”-
-—— .—

COASTAL  iiJRRENTs
CONV~RGEiCi-

=“4
CURRt N15 .— — —— J
DIvERGENC[ -.-— —.——
DOWNWELLING -1
FRONTS ‘“
HA1OC1INE. — . — — — —  .—
MI;ED LAYER a

1-..OCEANIC CURRfNIS . ..-
&ciOCL!  NE” d

i-.
STRATIFICATION j— . —  .——
SUBSURFACE CUR;ENIS

l“---
–-

Tli ERMOC1l NE .— - - -
T I D A L  2u;REN;5, ;,Dt~ ‘–:: .

-~

I UPWEILING
j  WATER M A S S E S 7

—--

\
i WAVES — –--+

wINDROWS
; ---- -. . . —.— ..—— - l

-{ PHYSIO1OGY, ANATOMY–PH “ I
.:

:1
.- . . . .

ANA1OMY
ME1A8011C SIUDIES

i 1 PH’S’C’W –.4
PHYSIOLOCIC41 RHVrHMi

; ]PHYSO,OG,CAL TOLERANCE ..:— - .

; PIANKTON–PK ,

j ; MAC ROPIANKTON
NANNOPL4NK1ON

I
; PHYT0pLANKT0t4
jPWCWLAN,,ON  BIOMASS .
jPHYT0PLANK70F4 sioow i

FIGURE 2-5, BIOLOGICAL INFORMATION SYSTEM
CODING SHEETS (Sheet 3 of 5)
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Biological information system coding sheet--continued

~:o-,~~~:i--”””- ““-”- - ‘1FFPHvlOpLANKTON  POPutATlON DENSIIY
‘ - 1- - - - - - - - - - - - - -  .  .  .

I ADDIIIUNAL  TtRMS

l+- ‘-----”
SEDIMENTATION RATE I-.—.
lSP DIAGRAMS

—.
I CARBON 14 METHOD

“t”T

——
“-~

i [ lJ1lRAP1.lNKION I  I  CARBON  cntOROPHvLL RA710
—

IN OENSITY I I NONSTANDARD PRODUCTIVITY

, “..”,.”,.—,  . I ! OXYGEN METHOD I I

I MANMADE POLLUTION [ I PHOTOSYNTHETIC RATES,~!~-..-.. -‘1
sE:V-e’:~
ZOOP1ANK1ON ?OPtiA1lOl——

Dnl  1 IITIEWJ-DI
NUTRIENT DEPLETION METHOD

. . - --
BOD ‘-  —  ‘“ pt4 METHOD —“~

INDuSTRIAL i“AzTE;
_ —.. _

PHO1OSYN7HEFIC PERIODICITY

i
NATURAL POLLUTION PIGMENT CONCENTRATIONS
POLIUIION CONTROL PIGMENT DISTRIBUTION— .  — . . — (
SEWAGE PIGMENT MEIHOTI ———
TOX!~100MS PS.R
.-”, F,,.

1 WASTE
WATER “IJALI17—.

POPULATION DISTRIBUTIC)N-PD
——

AGGREGATIONS
=’~~

-  ‘~~Mx
- d— RADIATION BIOLOGY–RA  ●

.. —— --- —. . . . . . . . ..- RADIOISOTOPES–RI “ p— --l

b------btNltllL  .U.  ULAIIUN  UtW
8ENTHO$

LIZEEIC - - - - - - -  _ _  i i ‘- -DEEP SCATTERING LAYERS i  ‘---~

E!i!:?:F=ZE::Z~#GFACrORS CONTROLLING DISTRIBUTION

t
MATHEMATICAL DESCRIPTIONS—.—
MEIOBENTHOS  ‘-

--===- ---=-:-----.:=--:----- ------:- - - i

i TAXONOMY–TX

MICRO–BIAi tiOM4SS CHECKLISTS——— _ — —
MICROBIA1  POPULATION DENSITY COLOR  PATTE!4uS
MICRO DISTRIBUTION F IE LD lDENrlFICATION- —  — . _  _ _
NE K1ONIC BIOMASS NOMENCLATURE

! 1
NEKrONIC  POPUIArlON DENSITY POLYMORPHISM———
NE US TON RACE STUDIES————— ——— —— . .. ——- - .  .  _ _
PATCHINESS

+--– SEROLOGICAL lAKONOMY
PIE US;ON ‘“-’

— - .

t ’‘-
TAxONOMIC DESCRIPTIONS_. -.—— —

POPULArlON  l;6LAr10N rAXONOMIC K E Y S l––

‘T-
--

-=3. L........ .._—.  —
P O P U L A T I O N  SIASILl;i  - ‘ – ‘–. —.”. .: . . . . .. . . . .. . . ------ UNDERWATER OPERATIONS–UN7 - - - - - - - - - – - - – l

} —— -——
SAMPLING FOR CENSUSES. SURVEYS ‘“

gND;:;::ti’---~:x: :.:--j

1 SEASONAL VARIATIONS

L-lSPATIAt OISTMBUrlON ‘:.mr’o”s-” :::::I.::L—---—OBSERvArloNS  FROM SURFACE SHIP --4

FIGURE 2-5. BIOLOGICAL INFORMATION SYSTEM
CODING SHEETS (Sheet 4 of 5)
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Biological information system coding sheet-continued

ThXA BRYOZOA 0 CHAETOGNATHA

0 ECTOPROC7A

O  CHLOROPHYCEAE O  ENIoPRwA
0 POGONOPHORA

O XANTHOPHYCEAE O PHORONIDA
ECHINODERMATA

O  CHRYSOPHYCEAE
0 CRINOIOEA

O  BRACHIOPODA

o
0 ASIEROIDEA

COCCOWHOPHORIDACEAE MOLLUSCA o ONWJROIDEA

O BAClll~RIOPHYCEAE o AMPHINEURA o
0

ECHINOIDEA

CENTRALES o MONOPLACOPHORA o
0

HOLOTHUROIOEA
PENNALE5 o 1.n0508RANcHIATA

O CRYPTOPHYCEAE
CHORDATA

OPISIHODRANCHIATA o HEMICUORDAIA

O DINOPHYCEAE o TECTIBRANCU!A

o

0  UROCHOUDATA

DINOFLAGEILATA o PTEROPODA o A5CIDIACEA

o  PHAEOPHYCEAE o NUDIBRANCHIA o lHALIACEA
PULMONATA

O RHODOPHYCEAE
o LA RVACEA

: SCAPHOPODA
O MYXOPHYCEAE

0 CEPHALOCHORDATA

o PEIECYPODA o PETROMYZONTIA

~ MYXOMYCETES o CEPHALOPODA o  CHONDRICH7HYES

o  SCHIZOMYCETES o  POIYCHAETA o OSIEICHTHYES

C) PHYCOMYCETES c) MYZOSTOMARIA O CHELONIA

0 ASCOMYCETES O  OLIGOCHAETA
o SQUAMATA

O BASIDIOMYCETES 0 HIRUDINEA
CWXODILIA

O DELHEROMYCETES
: AVES

O ARCHIANNELIDA

C) BRYOPHYTA
O URSIDAE

O  ECHIUROIDEA o MuSTELIDAE

O PTERIODOPHYTA O SIPUNCULOIDEA o OTARIIDAE

O SPERMATOPHYTE O GEptiYREA o PW3CI  DAE

ARTHROPODA
O OLSOBAENIDAF

PROTOZOA o
0 ODONTOCET1

PYCNOGONIDA

o 0
0  MYSIICETI

MASTIGOPHORA PENTAS1OM!DA

o 0
0 SIRENIA

SARCODINA TARDIGRADA

o RADIOIARIA o BRANCHIOPODA

o FORAMINIFERA O OSTRACODA

o OTHER  SARCODtNA o  COPEPODA

o SPOROZOA o CALANCMDA

o CILIATA o MONSTRIILOIDA

O PORiFERA o CYCLOFQIDA

o  MESOZOA o HARPACTICOIDA

o NOTODEIPtlYOIDA
CNIDARIA

o
0 CAL fGOIDA

HYDROZOA

o
0 LERNAEOPODOIDA

SCYPHOZOA

o
0 MYSTACOCARIDA

ANTHOZOA o  8RA?4CHIURA
() CTENOPHORA O CIRRIPEDIA

PLANHELMINTHES AwLACOSTRACA

O TUR8ELLARIA o NE8AUACEA

o TREAuTODA o ANASPIDACEA

o CESTOOA AWSIDACEA

O ROTIFERA : CUMACEA

O NEMATODA o TANAIDACEA

o  NEMERTINA
o GNATHllDEA

O GASTROTRICHA
o ISOPODA

o AA4PHIPODA
O KINORHYNCHA S1OFAA1OPODA
O PRIAPULIDA : EUPHAUSIACEA

O NEMATOMORPHA o DECAPODA

O ACANTHOCEPHAI.A

I

FIGURE 2-5, BIOLOGICAL INFORMATION SYSTEM
CODING SHEETS (Sheet 5 of 5)
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SD File Description
(a)
(b)
(c)
(d)
(e)

( f )
(g)
(h)
(i)
(j)
(k)
(1)

(m)
( n )

(0)

(P)

Short Title—SD2CR/SD2GE
Full Tide-Stafim Data Crukc
Data Period— 1893 to present
Depth R;mgc- O–1 1,999 meters

File/Staticrn Data Geographic File

Sorting Scqucncc—SD2CR: Country, NODC refcrcncc  identity number, NODC
ccmsccutivc number, continuation number.
SD2GE: Ocean area, Canadian 10-dcgrcc square, l-clcgrcc square, month, yefir,
country, NODC reference identity number, NODC consecutive number, continuation
number.
Tape Label—Standard label
Record Length-4, 164 bytes (maximum)
Record Type—Variable blocked
Blocking Factor—Not applicable
Blockccl Length—5,300 bytes (maximum)
Density—l ,600 BPI
Mode—EBCDIC
Tracks—9
Parity—Odd
Present \’olumc-504,000 stations. 24/32 reels
Expcctcd  Annual Growth Rate—35,000 stations

SD Record Description

FILE NAM[: STATION DATA II

COhTIN f
CNTRY ~’
C R U I S E  f’
CONSEC  r “
RECID ●

AREACD @•
TENSQ #•
ONESQ k’
TwOSQ  ●

FIVESQ  ●

L4THEM  *
LATDEG  ●

LATT41N  ●

LTMNTN ●

LONliEM ‘
LONDEG ●

LONMIN  ●

LN?4NTH  *
QUARTR
YEAR ~’
MONTH #•
DAY *
STIME
SHIP ●

DBOT ●

DEPEFF *
DURCST

1 Byte
2 Byte
5 Byte

10 Byte
14 Byte
16 Byte
18 Byte
22 Byte
24 Byte
26 Byte
27 Byte
28 Byte
30 Byte
32 Byte
33 Byte
34 Byte
37 Byte
39 Byte
40 Byte
41 Byte
43 Byte
45 Byte
47 Liyt e
50 Byte
S6 Byte
61 Byte
65 Byte

●  I n d i c a t e s  f i e l d  i s  i n  1
W Sort Field I I
t  Or deepest observed del

I,, RECORD NAME: MASTER INFORMATION

Char(1)
Char(3)
Char(S)
Char(4]
Char(2)
Char(2)
Char(4)

~ Char(2]
~ Char(2)
Char(1)
Char(l)
Char(2)
Char(2)
Char(1)
Char(1)
Char(3)
Char(2]
Char(1)
Char(1)
Char(2)
Char(2)
Char(2)
Char(3)
Char(6)
Char(5)
Char(4)
Char(3)

rametei Inventory
I

iion-zero ind.  mul t i - re t .  s ta t ion
Alphanumeric bxx
P r e f i x  OS’

19 for Nansen  Cast, 62 for STD
01-10, assigned by NODC
0-1735, starts at 20” E long.
00-99, Canadian system
0-88  by 2’s, Canadian
1-4 ,  Casradian
Nor S
0.90
0-60, blank
D-9, blank
Wor E
0-180 if 180 long. min=O, or blank
0-60, blank
O-9, blank
l,2,3,40r9
00-present ,  b lank
1-12
1-31, blank
Blank 000-99.9, blank
Alphanumeric ,  le f t  jus t i f ied
0-11,999 or blank
Depth of deepest sound velocity+
From 3rd obs. record for STD

data only

I wi th  va l id  dens i ty ,  tempera ture ,  and sa l in i ty

Cont inuat ion indica tor
Originator’s  nat ional i ty
NOI)C reference number
NODC consecutive number
Record ident i f ica t ion
Ocean area
Canadian 10-degree square
one-degree square
Two-degree square
Five-degree square
Hemispher?  of I at itude
~egrees  l a t i t u d e
Minutes l a t i t u d e
?./inutes  l a t i t u d e ,  t e n t h s
~isphere  of l o n g i t u d e
egrees  l o n g i t u d e

Minutes  la t i tude
Minutes  la t i tude,  tenths
Quarter-degree square
Year
Month of year, GMT
Day of month, G~
Stat ion t ime,  GNT hours
Ship, to be ~ue numeric
Depth to bottom, meters
Effect ive  depth ,  meters
Cast duration, hours

code

FIGURE 2 -6 . OCEANOGRAPHIC STATION DATA FILE FORMAT
(Sheet 1 of 4)
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SD Record Description--continued

Fn.E HAM:  ST

TRACED
QUAL
DUC
MNDPTH
MXDPTH
NXTRC1
REC 1
DFDPTH
VERT5P
SALPCT
OXPCT
P04 PCT
TOTPCT
STOPCT
N02PCT
N03PCT
Pt{PCT
ORGCRS
ORGSTA
COLOR
TRANS
WA\’O  I R
NEIGUT
SEASTA
FORCE
F1LL2

ERIOD
lNDIR
PEED
ARON
RY
RYIN
ET
ETIN
EATHR
YPE
NOUNT
LMOBS
u\lSTN
IJIOET
1LL9

XTRC2
EC2

●

✎

✎

✎

●

✎

●

●

●

●

●

✎

●

●

●

●

●

‘1

ION DATA II

•!!
❑,,

6B
69
70
71
75
79
80
81
8s
87
88
89
90
91
92
93
94
9s
98

107
109
111
113
114
115
117

118
11!3
121
123
128
13?
133
137
138
140
141
142
14s
147
150

159
160

❑
❑
Byte
Byte
Byte
Byte
8yt e
Byte
Byte
Byte
Byte
Byte
8yt e
Byte
Byte
Byte
8yte
Byte
Byte
Byte
Byte
8yte
Byte
Byte
Byte
Byte
Byte
Byte

Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
8yte
Eyte
Byte
Byte
Byte
8yte
Byte

Byte
Byte

icates fi<

m
I!Iii

I ir

‘* Percent o f observed

tECORO  IIAHE:  MASTER INFORMATION [continued)

Char(1)
Char(l)
Char[l)
Char(4)
Char (4)
Char(l)
Char(l)
Char (4]
Char(2)
Char(I)
Char(1)
Char(1)
Char(1)
Char(1)
Char(1)
Char(1)
Char(1)
Char (3)
Char(9)
Char(2)
Char(2)
Char(2)
Char(1)
Char(1)
Char(2)
Char(1)

Char(1)
Char(2)
Char(2)
Char(5)
Char (4)
Char(l)
Char(4)
Char(l)
Char(2)
Char(1)
Char(1)
Char(3)
Char(2)
Char(3)
Char [9)

Char(1)
Char(1)

arameter  Inventory

conta ining sa l in i ty

U, O, A, or b lank
O-9, blank at creation time
1-5, blank
I$t ohs. depth w/valid d, T, & S
Deepest valid ohs. parameter
Always 2
Always 1
DBOT-MXDPTH,  minus or blank
00-99, blank
o-9 or -
0-9 or -
0-9 or -
0-9 or -
0.9 or -
0-9 or -
0-9 or -
0-9 or -
Alphanumeric
Alphanumeric ,  le f t  jus t i f ied
00-21, blank
00-99 ,  b lank ,  Secchi disk
00-36, 49, SO-56, 99, blank
O-9, x, blank if SEA STATE pres.

blank if HE IGtfT  p r e s e n t
Blank if SPEED present
only used fo r  updat ing f i l e

O-9, x. blank if sea state, pre.
Tens of degrees or blank
Blank if wind force present
09450-10449, blank
bxx.  x, bxx.  b or blank
O ,  1 ,  0 r 9
bxx.  x, bxx.  b or blank
O, l,or9
lsMO Code 4501 is single digit
O-9, blank
0-9, blank
000-999
00-34
000-999
B1 ank for word a 1 ignment

1  , 3 , 4 , 6 , 7
Always 2

oxygen, and other values

race direct ion
uality i n d i c a t o r
ata use code

aximum depth, meters
ext  record  indica tor
ecord i n d i c a t o r
if ference depth, meters
ertical sample spacing
ercent s a l i n i t y  p r e s e n t  +.
ercent oxygen present ● +
ercent inorganic P04 present ● +
ercent total phosphorus ● *
ercent s i l ica tes  present  ●  *
ercent n i t r i tes  present  ●  *
ercent nitrates present ●  *
ercent pH present ● *
riginator’s c r u i s e
riginator’s  s t a t i on
a ter  co lor ,  Forel -ule c o d e
ater  t ransparency,  meters
ave direction, WO Code 0885
ave height , wMO  Code 155S
ea state, IWO Code 3700
ind force, Beau fort Code
orting contro l  in format ion

ave period. hMO Code 315S
ind  d i rec t ion ,  IWO Code 877
ind speed, knots
arometric pressure ,  mil l ibars
rv bulb  temperature ,  Cels ius
w  b u l b  i n d i c a t o r ,  precisipn
et  bu lb  tempera ture ,  Cels14Js
e t  bulb  indica tor ,  prec is ion
MO Code 4501 or k?10 Code 4677
loud type, WNO Code 0500
Ioud amount , h~o Code 2700
umber of observed depth
umber of standard depths
umber of detail depths
ot used

ext record  indicator
ecord i n d i c a t o r

FIGURE 2-6, OCEANOGRAPHIC STATION DATA FILE FORMAT
(Sheet 2 of 4)
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SD Record Description—continued

11[ NAME: ST

DEPOBS
OEPIN
THEPJI
TMPOBS
TFMPRC
TEMPIN
S?ILOBS
SALPR
SALIN
S1G!4AT
SIGISD
5)iL)vEL
SNI)PR
OXYOBS
OXYPR
OXYIND
13MNX6
VT [ME
CASTW
FIIOSP
FHOSPR
TOTPIIP
TFIIs Is
S103
S 10.3PR
N02
S02PR

:03
:03PR
II
‘HPR

tRSF LC

xTOBS
BSIYP

P re

“ION DAT

mllm

1 byte
6 Byte
7 Byte
8 Byte

13 Byte
14 B)T e
1s Byte
2(I Byte
21 Byte
22 Byte
26 Byte
27 Byte
32 Byte
33 Byte
37 Byt c
3B Byte
39 Byte
4s Byte
48 Byte
49 Llyt c
53 Byte
54 Byte
SB Byte
59 Byte
63 Byte
64 Byte
67 Byte

6B
71
72
7s

76
4
s
6
7
B
9

19

79
80

;Ion

yte
yte
yte
yte

ytc
Bit
Bit
Bit
Bit
Bit
Bit
Bit

ytc
yte

idic

FIGURE 2-6.

Char(5)
Char(1)
Char(1)
Char(S)
Char(1)
Char(1)
Char(S)
Char(1)
Char(1)
Char(4)
Char(1)
Char(S)
Char(l)
Char(4)
Char(1)
Char(1)
Char[6)
Cnar[3)
Char(l)
Char [4)
Char(l)
Char [4)
Char(l)
Char(4)
Char(l)
Char(3)
Char(l)

I ei

bar(3)
b a r ( l )
bar(3)
b a r ( l )

har[3]

ba r ( l )
ba r ( l )

?r the number  c

I

00(?00-12000
6, 7, 8 numeric cond. code cmhlanh
T for thermometric depth blank
-4. Obb to 4S,000
l,2,30r9
?, 8  or  condi t ion ,  b lank
O,Obb - 4S.000
l,2,30r9
7, B or  condi t ion ,  blank
-4,00 to 4S .00, blank
8, 9 numeric cond. code or b lank
1300.0 -  1600.0
l o r 9
00. Ob-14 ,00, blank
1,20T9
8 or blank
Blank for word al ignment
00. b to 99.9, blank
o-9

X X. X X, blank or bx,  xx
1 ,2,4, S0r9

blank or b.x. xx
1 ,  2 , 4 ,  S,or9

blsnk  or xxx, b
o ,  1 , 4 ,  5,0r9

blank  o r  X.XX
1 ,  2 , 4 ,  5,crg

Oepth , meters
Depth  q u a l i t y  i n d i c a t o r
Thenrometric  depth
Temperature, Celsius
Temperature , precisicn
Tempera ture  qual]  ty Indicator
Sal in i ty ,  par ts  ithousand
Sal ini ty  precis ion
Sal in i ty  qual i ty  indicator
S e a  water dens:ty,  (G/L)
Sigma- t  qua l i ty  Indicator
Sound velocitj-.  m.eters/sec.
Sound velocity precision
Oxygen, millillterslliter
Oxygen  precis i en
Oxygen quality indicator
Elaak
Release time of messenger hcurs
Cast  number
Inorganic phosphare
lnorganlc  phcsp!.  at: p r e c i s i o n
Tctal phosphorus
Total  phosphorus  prec is ion
S i l i c a t e s
Silicotes preci~lon
N i t r i t e s
!~ltrltes  precl~irn

blank or XX . X N i t r a t e s
,1,4, S,0r9 Nitrate  precis ion

blank or X,XX IV{
, 2 , 4 ,  5,0r9 PH indicator
irst 5  chemis t ry  fie Ids in units f microgram-atoms per liter
rom EDIT Procram tatus Report  bi ts
hosphate  GI ~.00
ctal Ptlosphorus LT P h o s p h a t e
illcate-Sil icon CT 300,
itrite-Nitroger’ GT 4.00
itrate-N]trogr.n  GT 45.0
H LT 7.40 or GT 8,s0
igma-t  decreases by more than o

,3,4, 60r7
or 5

dig i t s  r ight  of the  decimal  poi

ext r ecord  tj~e
ecord  type

ox’ 9  for a  blank  flcld,

OCEANOGRAPHIC STATION DATA FILE FORMAT
(Sheet 3 of 4)
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S!) Record Description—continued

; NAME: STATION DATA II

IIPTH
IF. PIN
D
‘EMP
,D .
‘EMPR
,D
WLIN
w
;LPR
m
;IGT
;lGIN
;VEL
JDPR
IXY
)XYPR
\D
)YD
)YDPR
\DS
lNFLG

[TSTN
rwryp

!llEl
❑

1
6
7
8

12
13
14
15
19
20
21
22
26
27
32
33
37
38
39
44
4s
76
19
?9
80

1
!syt e
yt e
yte
yt e
yte
yt e
yt e
yt e
yt e
yt c
yte
yt e
yte
yt e
Y: e
yt e
yt e
yt e
yte
y t e
y t e
y t e
i t
y t e
y t e

FIGURE 2-6,

Char(5)
Char(1)
Char(1)
Char(4)
Char(l)
Char ( 1 )
Char(1)
Char [4)
Char(1)
Char(1)
Char(1)
Char(4)
Char(1)
Char(S)
Char(1)
Char(4)
Char(1)
Char(1)
Char(S)
Char(1)
Char(31)
Char(3]
Bit(l)

Char(1)
Char(l]

1000.12000
ank only
ank for word al ]gnment
.00 to 44.00, blank
ark  for word al ignment
or 9
ank for word alignment
1.00 to 45.00, blank
ank for word al ignment
or 9
ank for word al ignment

1.00 -4 S.00, blank
or blank
;00.0-1600  .0, blank
or 9
).00-14.00, blank
or 9
ank
! .000-4.000, blank
or 9

I ank for ward al ignment
:om EDIT program
[gma-t  decreases by more than (
,4,60r7
or 7

Depth, meters
Oepth quality
Sot used
Temperature, Celsius
Not used
Temperature precis ion
Not used
Sal in i ty ,  par ts / thousand
Not used
Salin]ty precis ion
Not used
Sea water density (GIL)
S igma-t  qual i ty  ind icator
Sound veloci ty ,  meterslsecond
Sound veloci ty  precis ion
O x y g e n ,  m i l l i l i t e r s / l i t e r
Oxygen precision
Not used
Oynariric depth anomaly
Oynamic  depth anomaly precis.
Not used
Status  report  bi ts

) .02
Next  record  indica tor
Standard record type

OCEANOGRAPHIC STATION DATA FILE FORMAT
(Sheet 4  of 4)
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MBT Data File Description
(a)
(b)
(c)
(d)
(e)

(f)
(1?)
(h)
(i)
(j)
(k)
(1)

(m)
(n)

Short Title—BTCRU/BTGEO
Full Title-BT Cruise File/BT Geographic File
Data Period—1 941 to present
Depth Range—O to 285 meters
Sorting Sequence—BTCRU: NODC rcfcrcnce identity number, NODC consecutive
number. BTGEO: Marsden square, 1-degree square, month, latitude, longitude, year,
day, time
Tape Label—Standard
Record Length—324 bytes
Record Type—Variable blocked
Blocking Factor—Not applicable
Block Length—3,520 bytes
Density—l ,600 BPI
Mode-Packed decimal and EBCDIC
Tracks—9
Parity-Odd

FIGURE 2-7. MECHANICAL BATHYTHERMOGRAPH
DATA FILE FORMAT (Sheet 1 of 2)
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MBT Record Description

[ NAME: PACKED DECIMAL BT FILE RECORD NAME:

mm,!
1-2

3
4 - s
6-7

8
9.10

,1-12
.3-15
6-18

19
!0-22
!3-25
!6-31
$2-33

34
;5-36
57-39
10-42
13-44
!5-46
!7-49
$0-52

53
54

;5-56
;7-58
;9-60

61-6
6,

64-6’
66-7
74-7

7

79-8
8F1O
0710
0911
11.11

11

at f

❑
• l
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte

Byte
Byte
Byte
Byte
Byte
Byte

Byte
Byte
Byte
Byte
Byte
Byte

or

FIGURE 2-7.

ma
2
1
2
2
1
2
2
3
3
1
3
3
6
2
1
2
.3
3
2
2
3
3
1
1
2
2
2

2
1
2
8
4
1

2
26

2
2
2
2

di{

❑
I!l!ll
)yte
lyte

lyte
lyte
)yte
)yte
)yt e
)yte
lyte
)yte
)yte
lyte
lyte
3yte
iyte
lyte
lyt  e
~yte
3yte
3yte
3yte
lyte
lyte
9yte
3yt e
Byte

Byte
Byte
Byte
Byte
Byte
Byte

Byte
Byte
Byte
Byte
Byte
Byte

?d

Fixed Dec. (3)
Fixed Dec. (1)
Fixed  Oec. (2)
Fixed Dec. (3)
Fixed  Oec. (1)
Fixed  Oec. (2)
Fixed Dec. (2)
Fixed  Oec. (5)
Fixed Dec. (4)
Fixed Dec. (1)
Char(3)
Char(3)
Char(6)
Char(2)
Fixed Dec. (1]
Fixed Oec. (3]
Fixed Dec. (4]
Fixed Dec. [S)
Fixed Dec. (3)
Fixed Dec. [2)
Fixed Dec. (4)
Fixed Dec. (S)
Fixed Dec. (1)
Char(1)
Fixed Dec. (2)
Fixed Dec. (2)
Fixed Dec. (2,

F ixed  Oec. (2)
Fixed Dec. (1)
Fixed Dec. (3, :
Char(B)
Char (4)
Fixed Dec. (1)

Fixed Dec. [2)
Char(26)
Fixed Dec. (3)
Fixed Dec. (3)
Fixed Dec. (3)

● Fixed Dec. (3, 1

vail in  posi t ions

ways 106
ro on All Records

= Blank on All  Records
rsden Square
ve Degree Square
e Degree Square
,nth
IDC Reference Identity Number
IOC Consecutive Print Number
fro on All Records
untryc ode - Left Adjusted
Institution Code - Left Adjusted
lip  Number  - Left  A d j u s t e d
:ean  Weather  S ta t ion  [OWS) - Le.. Adiusted
)OC Quality Code I 9 = “Blank
.ecision Codes for Latitude, Longitude and Time
Ltitude in Degrees and Minutes
mgitude  in Degrees and Ninutes
tar
lY of Month 99 = Blank
.me in Nours  and Minutes 9999 = Blank
:pth  of Trace
:pth  Code 9 ❑ Blank
>;t  rol for Temperature Correct i
)str-ument  Type
lput  Units Code
?mperature  Correct ion

:pth  Correct ion
,ference Temperature Type
:ference Temperature
.iginator”s  Cruise Number
.iginator’s Slide Number
!tail Data Type Code O = Normal
,11 Always Be Code O
:ngth  of Ship’s Name - 26 on Al
lip Name
!pth  of First Temperature
}terval  Between Dcpth$
unber of Depths
‘ray of Temperatures (“C]

.112

,9 = Blank

) = Blank
= Blank

1.9 = Blank

= Card Type 50

ecords

ax = 100

MECHANICAL BP TEYTHERIv!  3GRAPH DATA
FILE .FORN.AT  ( S h e e t  2 of ‘)
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@ Expendable Bathythermograph Data File Format
(Figure Z-8)

● HI-9 Surface Current Data File Format (Figure 2-9)

● Netherlands 193 Surface Current Data File Format
(Figure 2-10)

Q Drift Bottle and Seabed Drifter File Format (Figure 2-11 )

2 . 6 MESA Tape Formats

Recognizing that the standard NODC files were not sufficient to

accommodate all sampled oceanographic data, NODC and the NOAA MESA

Project established several new data tape formats to be used by the MESA

New York Blight study. These formats are being used on a experimental

basis and are expected to be formally adopted and in general use well before

the end of calander year 1975.

MESA tape formats are presented in the following

● Metals in Organisms, Sediment and Water (Table 2-1)

e Surficial Sediment Characteristics (Table 2-2)

● Water Physics and Chemistry (Table 2-3)

● Benthic  Marcofauna (Table 2-4)

D - 4 6



XBT Data File Description
(a) Short Thle-XBCRU/XBGEO
(b) Full Title—Expendable Bathythermograph Cruise/Geographic Data File
(c) Data Period—1 962 to present
(d) Depth Range—O to 1,830 meters
(e) Sorting Scquence— XBCRU: NODC reference identity number, NODC consecutive

number. XBGEO: WMO quadrant of the globe, WMO 10-degree square, 5-degree
square, 2-degree square, 1-degree square, month

(f) Tape Label—Standard
(g) Record Lengti— 1304 bytes (maximum)
(h) Record Type—Variable
(i) Blocking Factor—1
(j) Block Length—1 308 bytes ( maximum)
(k) Density—1 ,600 BPI
(1) Mode—EBCDIC

(m) Tracks—9
(n) Parity—Odd

FIGURE 2-8. EXPENDABLE BATHYTHERMOGRAPH
DATA FILE FORMAT (Sheet 1 of 2)
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XBT Record Description

RECORD NAME XBT 9-TRACK TAPE RECORD

FILE ID
QIIADRT
TEN SQ
fIVE  SQ
TWO SQ
ONE SQ
DATE
YEAR
MONTN
DAY
TIME
HOUR
MIN
REF ID
CNTRY
REF NO
CONSEC
SHIP
LATITUDE
LAT DEG
LAT MIN
LAT HEM
LONGITUDE
LONG DEG
LONG M IN
LONG HEM

NODC CODES

BOTTOM
D I Gt.fTH
INTER
TRESTO

OPERATOR
lNIT
TRIAL

CALDEP

CALTEM

INSTRUMENT

GRID 3/

ORIG CR NO

DNP
SKIP

LENGTH

DEPTH 6 TEMP
(“c)

SJRTEM
DEPTH
TEMP ( 1 )
DEPTH (2)
rEMP  ( 2 )

DEPTH (N)
TtNP (N)

1 Byte
3 Byte

4 - 6 Byte
7 Byte

B-9 Byte
10-11 Byte

12-15 Byte
16-17 Byte
18-19 Byte

20-21 Byte
22-23 Byte

24-26 Byte
27-31 Byte
32-34 Byte
3s-40 Byte

41-42 Byte
43-44 Byte

4s Byte

46-4B Byte
49-so Byte

51 Byte

S2
53
55
S7

59
62

63

66

69

70

71

79
BO

El

B3
ES
87
89
91

2 Byte
1 Byte
3 Byte
1 Byte
2 Byte
2 Byte

4 Byte
2 Byte
2 Byte

2 Byte
2 Byte

3 Byte
s Byte
3 Byte
6 Byte

2 Byte
2 Byte
1 Byte

3 Byte
2 Byte
1 Byte

Char(2)
Char(1)
Char(3)
Char(1)
Char(2)
Char[2)

Char (4)
Char(2)
Char(2)

Char(2)
Char(2)

Char(3)
Char(5)
Char(3)
Char(6]

Char(2)
Char(2)
Char(1)

Char(3)
Char(2)
Char(1)

Two Degree Square
One Oegree Square

P r e f i x  ’19’
01-12
01-31

Byte 1 Byte
Byte 2 Byte
Byte 2 Byte
Byte 2 Byte

Byte 3 Byte
Byte 1 Byte

Byte 3 Byte

Byte 3 Byte

Byte 1 Byte

Byte 1 Byte

Byte 8 Byte

Byte 1 Byte
Byte 1 Byte

Byte 2 Byte

Byte 2 Byte
Byte 2 Byte
Byte 2 Byte
Byte 2 Byte
Byte 2 Byte

Byte 2 Byte
Byte 2 Byte

Char(1)
Char(2)
Char(2)
Char(2)

Char(3)
Char(1)

Char(3)

Char(3)

Char(1)

Char[l]

Char(B)

Char(1)
Char(1)

FIXED Binary

FIXED Binary (16,,
,!

!,

,,

,,

,,

00-23
00-s9

00-90
00-s9
N o r  S

000-179
00-s9
EorlS

NODC

I
B = Probe hit bottom, b . did no
Method of digitization
I n t e r v a l  o f  d i g i t i z a t i o n
Nethod  of treatment + storage of

o p e r a t o r ’ s  i n i t i a l s
Number of attempts at digitizing

Depth at Cal i brat ion Tick in Uni

Temperature at Calibration Tick

1 = XBT, 2 = HXBT, 3 = SXBT,  4 ❑

Grid Codes of the Instrument

Originator’s Cmise Number

Declared National Program
Blank For byt

[16)  Number of Temperature Value

Temperature at zero depth to hun
First Depth to whole meters
Temperature at First Depth
Second Depth
Temperature at Second Depth

OOC Deck No. 17
.7
00-91B Use with Quad.
-4
O-8B
o-99

S (GMT]
*

,
,

DEs

or blank
,-99 NODC codes
.-99
itial p o i n t s

ace

of  the  analog gr id

Units of the  ana log  g r i d

BT

-9

Iphanumeric

.4
oundary  alignment

dths  (1 /100 ins igni f icant )

(N-1)  + 83Last Depth Position = 4 . . .,
Last Temperature P o s i t i o n  = 4 ●  (N-1)  +  85

!

I
Average Record Length = 4 ● (N-1) + B5 N = 4 0

I 241 bytes

B A T H Y T H E R M O G R A P H  D A T A  F I L EFIGURE 2-8, E X P E N D A B L E
FORMAT (Sheet 2 of 2)
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.
HI-9 Surface Current Data File Description
(a) Short TMe-Hl-9
(b) Full TMe-Surface Current Data
(c) Data Period~1904-45
(d) Depth Range—Not applicable
(e) Sorting Sequence-Marsden square, l-degree square, month, year, day, hour
(f) Tape LabelStandard
(g) Record Length-80 bytes
(b) Record Tape-Fixed block
(i) Blocking Factor—20
(j) Block Length-l ,600 bytes
(k) Density-1,600 BP1
(1) Mode—EBCDIC

(m) Tracks-9
(n) Parity-Odd

FIGURE 2-9. H1 -9 SURFACE CURRENT DATA FILE
FORMAT (Sheet 1 of 2)

D-49



HI-9 Surface Current Data Tape Record Layout

o
N

51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 11 78 79 80 I I I I I I I I I I I 1111 I I
I I I l l 1111111 I I I 1 1 1 1 1 1 1 1 1 11115 IA1 wED POS SURFACE CURREN15 Cml;  r WIND

so :;; :: OUADOEGREES TENTH ,a@ONG  ,EN ,SEI N DEGSI, I“KNO!  D I R.
IE*P SEA cONDll! ON\ SWE1l

I FoRcf 51JRF I IN IEC1 gD,R, TflUC,  AM1401R,1RUt Awlt
70
P& I

I
I

FIGURE 2-9. Hi-9 SURFACE CURRENT DATA FILE FORMAT (Sheet 2 of 2)



Netherlands 193 Surface Current Data File Description
(a)
(b)
(c)
(d)
(e)

(f)
(g)
(h)
(i)
(j)

. (k)
(1)

(m)
(n)

Short TitIe—Ncth 193
Full Title—Surface Current Data
Data Pcri[>d—1 853-1931
Depth Range-Not applicable
Sorting Scqucncy-Marsden square, 5-degree square, 1-degree square, month, year,
day
Tape Label—Standard
Record Length—80 bytes
Record Type-Fixed block
Blocking Factor—20
Block Length— 1,600 bytes
Density—l ,600 BPI
Mode—EBCDIC
Tracks—9
Parity—Odd

FIGURE 2-10. NETHERLANDS 193 SURFACE CURRENT
DATA FILE FORMAT (Sheet 1 of 2)
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Netherlands 193 Surface Current Data Tape Record Layout

1

u

I I

FIGURE 2-10. NETHER LANDS 193 SURFACE CURRENT DATA FILE FORMAT (Sheet 2 of 2)



Drift Bottle and Seabed Drifter File Description
(a) Short Title-Drift Bottle
(b) Full Title-Drift Bottle and Sea Bed Drifter
(c) Data Period-1 890 to present
(d) Depth Range—Not applicable
(e) Sorting Sequency—Marsden square, l-degree square, year, month, day
(f) Tape Label—None
(g) Record Length—80 bytes
(h) Record Type—Fixed block
(i) Blocking Factor—10
(j) Block Length-80 bytes
(k) Density—556 BPI
(1) Mode—BCD

(m) Tracks—7
(n) Parity—Even

FIGURE 2-11. DRIFT BOTTLE AND SEABED
DRIFTER FILE FORMAT (Sheet 1 of 2)
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Drift Bottle and Seabed Drifter Tape Record Layout
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I !11 11!1 I I I I I I I I I I II I I04 Y LATITUDE 10?4Gl T,uDf NAUTICAL, %$ BEARING DAYS SPEED ‘~~ I 2 7 32 38 4g 51 56 61 64 66 69 70 71 12 74 75MILES ORIFTEQ ADRIFT l% 18/19 16/19

I
I
I
I
I

z
RIC080.2 RFCOIIO.3 R[cono.n

101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 111 118 }19 120 I 2 3 .  . ● 120 123*  Qo 120 . . . . . . . 122*. ● 120 TM

1 1111111 11111111111 111111 111111 111111 IHI HII
CO IUMNS 96 AND 101.120 CONTAIN BLANKS

ZONE EDIT NUMERIC CODES FOR POSITIONS 81.95
BthNK. EDITED  COtUMN  CONTAINED NO ZONE PUNCHES

I. EDITED COLUMN CONTAINED AN 11.  [OR XI ZONE
2. E!JIIEO  COLUMN CONTAINED A 12. [OR Y ] ZONE
3. EDITED COLUMN CONTAINED A ZERO ZONE (NOT DIGIT  0}

FIGURE 2-11. DRIFT BOTTLE AND SEABED DRIFTER FILE FORMAT (Sheet 2 of 2)



TABLE 2-1. METALS IN ORGANISMS, SEDIMENT AND WATER
(Sheet 1 of 7)

!4ESII T&pc For.mt
;.letals in OrgmisJ~ls, Sdimnt and Water

1 2 / 4 / 7 4

FILU HEADER

characters*——

001

XxxXxx

J-

(up t.o 11 A characters)

(up to 6 A characters)

xx/xx/xx - xx/xx/xx

(up to 19 A characters)

(up to 42 A characters)

FielC Description

File Type (code denotes this file format)

Date of file generation (year, month, day)

Record Type (code denotes File Header)

Vessel (left adjusted)

Cruise Iiutier- (left adjusted)

Cruise Dates (slashes and c?ash incluc?zd}

Senior Scientist (left adjusted]

‘Investigator and Institution Responsible
for Data (left adjusted)

* X = numeral, A = alphanumeric,

NOTE : The contents of all fields
indicated.

specific characters are given

are right adjusted unless otherwise
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TABLE 2-1 .

Characters

Xxxxi

Xxxxx

xx

Xxxxx

Xxxxxx

xx

Xxxx

X x x x

Xxxx

Xxxx

xx

METALSIN  ORGANISMS,  SEDIMENT AND WATER
(Sheet 2 of 7)

Field Description

Sample Depth (to nearest tenth of meter)

Water Depth (to nearest te;th of r,eter)

No. of Aninals in Sample (blank if not
applicable)

Average Length of specimens (mm)

Average Weight of specimens (g)

Sample State

01 =
02 =
03 =
04 =
05 =
06 =
07 =
08 =
09 =

Fres”h frozen
Freeze driec?
Oven dried zt 105-115° C
Formaldehyde prescrveti
Oven ciried zt 60° C
Fresh, preservec? at 33-40° F
raw
cooked
canned

Percent Dry (initial determination, to
(hundredths of %) (percent that t~le drY
weight is of the wet weight)

Drying Temperature - Initial (*C, to
nearest degree)

Percent Dry (at analysis, to hundredths
of %) (percent that the dry weigkLt is
of the wet weight)

Drying Temperature - At Analysis (“C,
to nearest  degree)

Navigation

01 = Loran
02 = llac?ar and/or Fixes
03 = Raydist (w/o complications)
04 = Raydist (with errors, drifting, etc.)

D-56



TABLE 2-1 . METALS IN ORGANISMS, SEDIMENT AND WATER
(Sheet 3 of 7)

SAMPLE HEADER NO. 1

Characters Field Description

001 File Type

Xxxxxx

2

x x x

Xxxxxxxxxx

A

xx

Date of file generation (year, month, day)

Record Type (code denotes Sample Header)

Sequence 8 of Record Type*

Lab sample number (internal laboratory
number)

Species Code (VIXS Code) or code for
sediment (0000000001) or for water
including particulate ratter, (0000000002)

Sex (M = male, F = female, blank = both
sexes used, unknown or not applicable)

~laterial  Analyzeci:

01 = muscle
“ 02 = liver ~
03 = digestive gland
04 = gonad
05 = gills
06 = kidney
07 = spleen
08 = hear t .
09 = brain
10 = blood

= stomach ccntents
“;; = top 1 1/2” of sediment core
13 = middle 1 1/2” of sediment core
14 = remainder of sediment core
15 = whole organism

= water
:; = particulate matter

Xxxxxxx Latitude (degrees, minutes, seconds)

Xxxxxxxx Longitude (degrees, reunites, seconds)

x x / x x / x x Sample Date (slashes included)

Xxx Sample Time (G.~1.T. to nearest tenth of
an hour)

* The last Sample Header for each Sample is followed by a terminator
record with characters 1-10 identical to the last Sample Header,
followed  by 998 as characters 11-13, and with all’ other characters
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TABLE 2-

SA!.lPL~ III?ADER

Characters

0 0 1

Xxxxxx

2 . ’

002

AAAAA

xxx

Xxxx

Xxxx

xx

xx

xx

x

xx

x

x

x

1. METALSIN ORGANISMS, SEDIMENT AND WATER
(Sheet 4 of 7)

No. 2

Field Description

File Type

Date of file generation (year, month, day)

Record Type (code denotes sample header)

Sequence #

Lab sample

Barometric
tenths of

of Record Type*

number

pressure (in tens, units ant?
millibars)

Dry-bulb Air Temperature (°C to nearest
tenth)

Wet-bulb Air Temperature (“C to nearest
ten’ch)

Wind Direction (code indicating tens of
degrees, according to W:;O Code 0877)

Kind Speed (to nearest knot)

Sea Direct ion (code indicating tens of
degrees, according to ViMO Co~e 0S85)

Sea Height (code indicating height of
waves, according to WMO Code 1555)

Swell Direction (code indicating tens
degrees, according to WMO Code 0885)

of

Swell Height (code indicating height of
swell, according to WMO Code 1555)

Weather (code indicating weather, accord-
ing to WMO Code 4501)

Cloud Type (code indicating cloud type,
according to WMO Code 0500)

* The last Sample Header for each sample is followed by a terminator
record with characters 1-10 identical to the last Sar,ple  Header,
followed by 998 as characters 11-13, and with all other characters
blank.
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TABLE 2-1 . METALS IN ORGANISMS, SEDIMENT AND WATER
(Sheet 5 of 7)

x

x

Xxxx

x

Pieid Description

Cloud Cover (code indicati~g percent
cloud cover.,.:.according to WXO Code 2700)

Visibility (code indicating visibility,
according to WMO Code 4300)

Secchi Disk Depth (to nearest tenth
of a meter)

Turbidity Me”asurenent  Technique

1 = Turbiclometer,  in J~U
2 = Transmissometer, in % light trans-

mission over 10 cm path
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TABLE 2-1 .

Chzrzcters

001

Xxxxxx

3

xxx

M A A A

Xxxxxxxxxx

AA

AXX

METALS IN ORGANISMS, SEDIMENT AN13 WATER
(Sheet 6 of 7)

Field Description

File Type

Date of file generation (year, month, day)
.. .

Record TypE? (code denotes Data Record)

Sequence # of RecordType

Lab sample number

Species Code (VIllS Code) or code for
sediment (0000000001) or for water
(0000000002)

Element Analyzed (standard element
abbreviation)

Method of Analysis:

w = data expressed on wet wt. basis
D = data expressed on dry wt. basis

01 =
02 =

03 =
04 =

05 =

06 =

07 =
08 =
09 =

10 .=

followed by:

Mlford dry ashing method
Repetitive weti ash method using
30 ml HN03
hlercury  analysis  -  flameless M
Standard sedinent method - 50%
HX03 extraction
Kosiesza - Anal. Services, Inc.,
arsenic method
Kosiesza - Anal. Services, Inc.,
Cd, Cr, Pb method
Nondestructive neutron activation
Milford arsenic method
Mercury in sediment, EPA aqua
regia method
Wet ash, cone. HN03 Method of “Marine

Pollution Monitoring: Strategies for
a National Policy.” Edited by Dr.
Edward Goldberg, Scripps Institution
of Oceanography

*qIhe last Data Record  of each samPle is followed by a sample terminator
record with characters 1-10 idcn~ical to the lae.t-Data  Record, follow~ti

by 998 as characters 11-13, and with all other characters blank. The
last Sanlplc terminator of the file (at the end of all data) is follcwed
bv a file terminator record with 999 in characters 11-13 (characters
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TABLE 2-1 . METALS IN ORGANISMS, SEDIMENT AND WATER
(Sheet 7 of 7)

DATA MCO~D (cor,t.  )

Characters Field Description

11 = EPA multieler.erit  sediment ex-
trac~ion procedure (11S03, HC1,

‘2°2 ) “

(NOTE: Additional code numbers will be
assigned as needed)

xx/xx/xx

Xxxxxxxx

Date of Analysis (slashes included)

Concentration - Replicate 1 (there are
seven succeeding fie~ds for concentrztiozs
of seven additional replicates frc.n the
same sample, i.e. , replicates fro?l the
same benthic qrab, fish, organ, ~.’zter
bottle, etc.) in E format-parts per
million of wet weight.
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TABLE 2-2 . SURFICIAL SEDIMENT CHARACTERISTICS
(Sheet 1 of 9)

MESA l’apc Format - Surficial Sediment Characteristics

12/4/74
J. O’colmur
P. Eisen

FILE HEADER

Characters*

003

Xxxxxx

1

(up to 11 A characters)

(up to 6 A characters)

xx/xx/xx - xx/xx/xx

(up to 19 A characters) ,

(uP to end of File-Header
A-characters)

Field Description

File Type (code denotes this file format)

Date 0$ file generation (year, month, day)

Record Type (code denotes File Header)

Vessel (left adjusted]

Cruise Number (left adjusted)

Cruise Dates

Senior Scientist (left adjusted)

Investigator and Institution Responsible
for Data (left adjusted)

* . x  = numeral, A =

NOTE : The contents
indicated.

alphanumeric,

o f  a l l  fields

specific characters are given

are right adjusted unless otherwise
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TABLE 2-2 . SURFICIAL SEDIMENT CHARACTERISTICS
(Sheet 2 of Y)

STATION WADER NO. 1

characters Field Description

003 File Type

Xxxxxx Date of fi.le.:-generati.on (year, month, day)

2 Record Type

001 Sequence # of Record Type*

Station Number

Xxxxxxx Lat i tude (degrees,  minutes,  seconds)  .

Xxxxxxxx Longitude (degrees, minutes, seconds)

xxx Station Time (GMT to nearest tenth of
a hour)

x x / x x / x x Sample Date

Xxxxx Water Depth (to nearest tenth of a meter)

x Gear:

1 = Smith-McIntyre
2 = Shipek

= gravity core
;= Box core
5 = Vibra core
6 = Ewing core

x x

x

x x

Aliquot Method

01 = top 2-3”crn of a 35 mm diam. core from
ben’thic grab

02 = top cm scraped from surface of benthic
grab

03 = top 8-10 cm scraped from Shipek grab

# ‘Replicates (taken at this station)

Navigation:

01 = Loran
02 = Radar and/or Fixes
03 = Raydist (W/O complications)
04 = Raydist (with erqors, drifting, etc.)

* The last Station Hea2cr for each station is followed by a terminator
record with characters 1-10 i~cntical to the last Station I:eaZcr,
followd by 998 as characters 11-13, and with all other characters
bla~~k.
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TABLE 2-2 . SURFICIAL SEDIMENT CHARACTERISTICS
(Sheet 301 9)

STATION HEAD2R NO. 1 (cont. )

Characters Field Description

x “Grain Size Analysis Method:

1 = s ieves
2 = sieves”;nd  settling tubes
3 = sieves and automated rapid sediment

analyzer
4 = sieves, automated rapid sedir,ent

analyzer and coulter counter. .

x

x

x

x

x

% Carbonate Method

1 =,

% Carbon Method:

1 = Dry Coribustion;  Conrad, Chesters,
and Keeney (1970)

2 = Hydrogen peroxide oxidation

% Carbohydrate Method:

1 = Gerchikov and Hatcher (1972)

No. of bottom photographs taken

Data Record Type

3 = 9 $ gradations
4 = 42 4 gradations

II-64



003

Xxxxxx

2

002

AAAAA

xxx

Xxxx

x x

xx

x x

x

xx

x

x

x

SURFICIAL SEDIMENT CHA~ACTERISTICS
(Sheet 4 of 9)

Field Dcscri?ti@n

File Type

Date of fijle generation (year, month, day)

Record Type (code denotes s~ationhc~de~)

Sequence # of Record Type*

Station N@er

Barom~tric !>ressure  (in tens, units and
tenths of millibars)

Dry-bulb Air Temperature (“C to nearest
tenth)

Wet-bulb Air Tcnperature (“C to nearest
t e n t h )

Wind Direction (code indicating tens of
degrees, according to VWO Code 0877)

Wine? Speed (to nearest knot)

Sea Direction (code indicztfng tens of
degrees, accordincj to WNO Code 0885)

Sea Height (code indicating height of
waves, according to MO Cotie 1555)

Swell Direction (code indicating tees of
degrees, according to IWO Code 0885)

Swell Height (code indicating height of
SWC1l, according to WNO Code 1555)

Weather (code indicating weather, accord-
ing to WMO Code 4501)

Cloud Type (code indicating C1OU2 ty?e,
according to h’XO Code 0500)

* The last Station !{eader for each station is followed by a terminator
record with characters 1-10 identical to the last Station Header,
fol.lcn.wd by !398 as characters 11T13, and with all other characters
blank.
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TABLE 2-2 . SURFICIAL SEDIMENT CHARACTERISTICS
(Sheet 5 of 9)

Characters— Field Description

x Cloud Cover (code indicating percent
cloud  ccver, according to V210 Code 2700)

x Visibility (code indicating visibility,
according to Wi.~0 Code  4300)

Xxxx Secchi Disk Depth (to nearest tenth
of a meter)

x Turb&?ity Measurement Technique

1 = Turbiclometer, in J~U
2 = Transmissoneter,  in 2 l ight  t rans -

mission over 10 cm path
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TABLE 2-2 . SURFICIAL SEDIMENT CHARACTERISTICS
(Sheet o of 9)

Dil’J!A RECORD - Type 3 (9 + g r a d a t i o n )

Characters Field Il@SCriD~iOn
—.

003 File Type

Xxxxxx Date of file generation (year, month, day)

3 Record Type

xxx Sequence # of Recrod,  Type*

Station Number

xx Replicpte Number

Xxxx Mean Grain Size (~ units, 2 decimal places,
i.e., XX.XX)

Xxxx Median Grain Size (o units, 2 decimal
places)

Xxxx M o d a l  Grain Size ($ units, 2 deci.mal  p laces )

Xxxx Standard Deviation ($ units, 2 decimal
places)

Xxxx ,Skewness ($ units, 2. decimal places)

Xxxx Kurtosis ($ units, 2 decimal places)

Xxxx %> -2$ (2 decimal places)

Xxxx % -2 to -1$ (2 decimal places)

Xxxx % -1 to 0$ (2 decimal places)

Xxxx % O to lo (2 decimal places)

Xxxx % 1 to 2$ (2 decimal places)

Xxxx % 2 to 3+ (2 decimal places)

Xxxx % 3“to 4$ (2 decimal places)

Xxxx % 4.to 641 (2 decimal places)

Xxxx % 6 to 8$ (2 decimal places)

* The.last data record of each station is followed by a terminator
record with characters 1-.1O identical to the last Data Record,
followed by 998 as characters 11-13, and with all other characters
blank. The last Data Record of the entire file is followed by a
tern~inator record (last record Of the file) with characters 1-10
identical to the last Data Record, followed by 999 as characters
11-12. .?~a ,.,;+h fil 1 n+.h~v  *h.-w~*tmT-e  hl --b
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TABLE 2-2 . SURFICIAL SEDIMENT CHARAC TERLSTICS
(Sheet 7 of 9)

DATA RCCO.RD - Type 3 (9 gradations) (c~nt. )

Characters Field Description

Xxxx % c 8$ (2 decimal plaCeS)

Xxxx % Carbonate.,(2  decimal places)
fl-

Xxxx % Carbon (2 decimal places)

Xxxx % Carbohydrate (2 decimal places)
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TABLE 2-2 . SURFICIAL SEDIMENT CHARACTERISTICS
(Sheet 8 of 9)

DATA RECORD - Type 4 (420 gradations)

Characters Field Description

003 File Type

Xxxxxx Date of file generation (year, month, day)

4 Record Ty&

xxx Sequence # of Record Type*

AAAti Station Number

xx Replicate Number

Xxxx Mean Grain  Size ($ units, 2 decimal places,
i . e . ,  Xx.xX)

Xxxx Median Grain Size ($ units, 2 decimal
places)

Xxxx Modal Grain Size (o units, 2 decimal places

Xxxx Standard Deviation (@ units, 2 decimal
places)

Xxxx , Skewness ($ units, 2 decimal places)

Xxxx Kurtosis (+ units, 2 decimal places)

Xxxx %> -2+ (2 decimal places)

Xxxx % -2 to -1$ (2 decimal places)

Xxxx %  -1 t o -.75$  (2 dec ima l  p laces )

Xxxx % -*75 to - .5$ (2 decimal places)

11 11 It It 18 II u 81

0{ 11 n n w 18 a u

II :1 11 n 11 11 91 n

(0.250 categories from -.5$ to 94, each in % of total sediment
weight to 2 decimal places)

n :1 11 n 81 18 11 II
It 41 11 n n m II 11
n 11 n 11 11 u *I II

* The last data record of each  stati,on is folxowed by a terminator
record with characters I-10 identical to the last Data Record,
fo l lowed by 998 as charaC&rs  II-13, and :Vlth all o the r  charac te rs
blank. The last Data Record of the entire file is followed by G
terminator record (last record of the fi~e) with characters 1-10
identical to the last Data Record, followed by 999 as characters
11-13, and with all other characters blank.
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TABLE 2-2 . SURFICIAL SEDIMENT CHARACTERISTICS
(Sheet 9 of 9)

DATA RECO~  - T y p e  4  (42  g=~~~ionsl  (Cont.)

Characters

~
Xxxx

Xxxx %

Xxxx %

Xxxx %

FielG Description

<9$ (2 decimal places)

Carbonate (2 decimal places)

Carbon (2 decimal places)

Carbohydrat-e “(2 decimal places]
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TABLE 2-3 . WATER PHYSICS AND CHEMISTRY (Sheet 1 of 5)

PUZSA Tape 170rmat - Water Physics and Chemistry

12/5/74
J. O’Connor
P. Eisen

FILE HEADER

Characters*

004

Xxxxxx

1

(up to 11 A characters)

(up to 6 A characters)

xx/xx/xx - xx/xx/xx

(up to 19 A characters]

(up to end of Header)
(A characters)

Field Description

File Type (code denotes this file format)

Date of file generation (year, month, day)

Record Type (code denotes File l?eader)

vessel ( le f t  adjusted)

Cruise Number (left adjusted)

Cruise Dates

Senior Scientist ( l e f t  ad jus ted )

Investigator and Institution Res~onsible
for Data (left adjusted)

* x = numeral, A = alphanumeric, specific characters are given.

NOTE : The contents of all fields are right adjusted unless otherwise
indicated.
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TABLE 2-3 . WATER PHYSICS AND CHEMISTRY (Sheet 2 of 5)

Characters

004

Xxxxxx

2

0 0 1

Muum

Xxxxxxx

Xxxxxxxx

x x x

x x / x x / x x

Xxxxx

x x

Field Description

File Type

Date of file generation (year, month,  day)

Record Type-’_(code  denotes sample header)

Sequence # of I?ecord Type*

Station  Number

Latitude (degrees, minutes, secofisls)

Longitude (degrees, minutes, seconds)

Station Time (GMT to nearest tenth of
of a hour)

Sampling Date (year/ month/ day)

Water Depth (to nearest tenth of “a meter)

Navigation:

01 = Loran
02 = Radar and/or Fixes
03 = Raydist (w/o complications)
04 = Raydist (with errors, drifting, etc.!

End-of-Field Filler

* The last Station Header for each station i.s followed by a
termimstor record with characters 1-10 identical to the last
Station Header, followed by 998 as characters 11-13, and with
all other characters blank.
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TABLE 2-3 , WATER PHYSICS AND CHEMISTRY (Sheet 3 of 5)

STATION HEADER  NO. 2

Characters Field Description

004 File Type

Xxxxxx Date of fi~~”,yeneratj.on (year,  nonth, d a y )

2 Record Type {code denotes sample header)

0 0 2 “Sequence # of Record Type*

AAAAA Station  Number

xxx Barometric pressure (in tens, units and
tenths of millibars)

X x x x Dry-bulb Air Temperature (°C to nearest
tenth)

Xxxx Wet-bulb Air Temperature (°C to nearest
tenth)

x x Wind Direction (code indicating tens of
degrees, according to WMO Code 0877)

x x Wind Speed (to nearest knot )

x x S e a  Direction (code indicating tens of
degrees, according to W1{O Code 0S85)

x Sea Height (code indicating height of
waves, according to WMO Code 1555)

x x Swell Direction (code indicating tens of
degrees, according to W}~O Code 0885)

x Swell Height (code indicating height of
swell, according to WMO Code 1555)

x Weather (code indicating weather, accor~-
ing to WMO Code 4501)

* The last Station Header for each station is followed by a
terminator record with characters 1-1o identical to the last
Station Header, followed by 998 as characters 11-13, and with
all o t h e r  c h a r a c t e r s  b l a n k .
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TABLE 2-3 . WATER PHYSICS AND CHEMISTRY (Sheet 4 of 5)

STATION HEADER NO. 2 (COIIt. )

Characters

x

x

x

Xxxx

x

Fi.elcl  Description

Cloud Type (code indicating cloud type,
according to WMO Code 0500)

Cloud CoveT. “[code ini?icating  percent
cloud cover, according to WMO Code 2700)

Visibility (code indicating visibility,
according to WMO Code 4300)

Secchi Disk Depth (to nearest tenth of
a meter)

Turbidity Measurement Technique

Turbi.dometer,  in JTU
Transmissometer, in % light transm-
ission over 10 cm path
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TABLE 2-3 .

I)ATA MCORD

characters

004

Xxxxxx

3

x x x

MAAA

Xxxx

Xxxxx

Xxxxx

xx xx

Xxxx

x x x

Xxxx

x x x

x x x

x x x

X x x x

x x x

WATER PHYSICS AND CHEMISTRY (Sheet 5 of 5)

Field Description

I?ile  Type

Date of fi~e”’generation (year, month, day)

Record Type

Sequence # of Record Type*

Station Number

Sample Depth (to nearest tenth ofa meter)

Temperature (“C to nearest thousanth)

Salinity (in parts per thousand to
nearest thousanth)

Sigma-t (to nearest hundredth)

Turbidity (units variable, but all entereti
to nearest tenth - Turbidity Measuren.ent
Technique ant? units given in Sample
Header #l)

pH (to nearest hundredth)
●

Dissolved Oxygen (in ml/1 to nearest
hundredth)

Ammonia (in microgram-atoms/l to
nearest tenth)

Nitrite (in microgram-atoms/l to
“ “nearest hundredth)

Nitrate (in microgram-atoms/l to
nearest hundredth)

Silicate (in microgram-atoms/l to
nearest  h u n d r e d t h ) ,

Phosphate-Inorganic (in microgram-atoms/l
to nearest hundredth)

* The last Data Record of each station is followed by a terminator
record with characters 1-10 identical to the last Data Record,
followed by 998 as characters 11-13, and with all other characters
blank. The last Data Record of the entire file is followed by a
tern!inator record (last record of the file) with characters 1-10
identical to the last Data Record, followed by 999 as characters
11,-1.3, and with all nt.her characters blank.
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TABLE 2-4 . BENTHIC MACROFAUNA (Sheet 1 of 5)

}l~SA Tape Format -  Benthic  Flacrofauna

12/5/74
J. O’Connor
1?. Zisen”

●

FILE HEADER

Characters* Field Description

002 File Type (code denotes

Xxxxxx Date of file generation

this file “format)

(year, month, day)

1 Record Type (code denotes File Header)

(up to 11 A characters) Vessel “(left adjusted)

(up to 6 A characters) Cruise Number (left adjusted)

x x / x x / x x -  x x / x x / x x Cruise Dates

(up to”19 A

(up to 22 A

characters ) Sehior.Scientist (left, adjusted)

characters) -Investigator and Institution Responsible
for Data (left adjusted)

* x = numeral, A = alphanumeric,

NOTE : The contents of all fields
indicated.

specific characters are given.

$

are right adjusted unless otherwise
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TABLE 2-4 . BENTHIC MACROFAUNA (Sheet 2 of 5)

SAMPLE HEADER NO. 1

characters

002

Xxxxxx

2

x x x

AAAAi

Xxxxxxx

Xxxxxxxx

x x x

x x / x x / x x

Xxxxx

x

x x

Xxxx

x x

Field Description

File Type

Date of file generation. .. ..-
(year, month, day]

Record Type - (code denotes Sample Header)

Sequence # of Record Type*

Sample No. (either sequential or other
numbers assigned by investigators)

Latitude (degrees, minutes, seconds)

Longitude (degrees, minutes, seconds)

Sample Time (G.M.T. to nearest tenth of
a hour)

Sample Date (slashes included)

Water Depth (to nearest meter)

Gear:

1 = Smith-McIntyre Grab
2 = Peterson Grab

# Replicates (taken at this station)

Screen Size (mm, F5.3)

Navigation:

01 = Loran
02 = Radar and/or Fixes
03 = Raydist (w/o complications)
04 = Raydist (with errors, drifting, etc.)

27 blanks End-of-Fie ld Fi l ler

* The last Sample Header for each sample is followed by a terminator
record with characters 1-10 identical to the last Sample Header,
followed by 998 as characters 11-13, and with all other characters
blank.
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T A B L E  2 - 4 .

Characters

002

Xxxxxx

2

002

AAAAA

xxx

Xxxx

XXxx

xx

x x

xx

x

x x

x

x

x

BENTHIC MACROFAUNA (Sheet 3 of 5)

Field Description

File Type

Date of file generation (year, month, clay)

Record Type (code denotes sample header)

Sequence # of Record Type*

Lab sample nurher

Barometric pressure (in tens, units and
tenths of millibars)

Dry-bulb Air Temperature (“C to nearest
tenth)

.Wet-bulb Air Temperature (“C to nearest
tenth)

Wind Direction (code inc?icating  tens of
degrees, according to WKO Code 0877)

Wind Speed (to nearest knot)

Sea Direction (cot!e indicating tens of
. degrees, according to {iMO Code 0885)

Sez Ileight (code inr.?icating h e i g h t  ‘ o f
waves, =ccording to \?KO Code 1555)

Swell Direction (code indicating tens of
degrees, accordincj to W?IIO Code 0885)

Swell Height (code indicating height “of
swell, according to W140 Code 1555)

Weather (code indicating weather, accord-
ing to KKO Cotie 4501)

Cloud Type (code indicating cloud type,
according to WMO Code 0500)

‘* The la~t Sample Header for each sample is followed by a terminator
record with characters 1-10 identical to the last Sample Header,
followed by 998 as characters 11-13
blank.

, and with all other characters
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,$”

TABLE 2-4 . BENTHIC MACROFAUNA (Sheet 4 of 5)

Characters

x

x

Xxxx

x

Field D e s c r i p t i o n

Cloud Cover (code indicating percent
cloud cover, according to ~;:<O Code 2700)

Visibility.fcocle indicati>q v i s i b i l i t y ,
accortiing to W.1O Coc?e 4 3 0 0 )

Secchi Disk Depth (to nearest tenth
of a meter)

Turbic?ity Measure~.ent Techriique

1 =  Turbiclomcter, in JZ’U
2  =  Trar,sr,issoneter, in % ligb.t trar.s-

mission over 10 cm path

D-79



TABLE 2-4 .

DATA MCORD

Characters— .

002

Xxxxxx

3

x x x

x x

Xxxxxxxxxx

Xxxxx

Xxxxxxx

Xxxxxxx

Xxxxxxx

x x / x x / x x

21 blanks

BENTHIC MACROFAUNA (Sheet 5 of 5)

Field Description

File Type

Date of file generation (year, month, day)

Record Type

Sequence # of Record Type*

Sample Number

Replicate # (replicates without specimens
not entered on tape)

Species Code (VIMS Code)

Count (# of individuals)

Ash-Free Wt. (g, F8.4)

Wet Wt. (g, F8.3)

Corrected Wet Wt. (g, F8.3)

Date of Wet Wt. Measurement

End-of-Field Filler

* The last Data Record of each sample is followed by a sample
terminator record with characters 1-10 identical to the last
Data Record, followed by 998 as characters 11-13, and with all
other characters blank. The last sample terminator of the file
(at the end of all data) is followed by a file terminator record
with 999 in characters 11-13 (characters 1-10 identical to the
last Data Record) and with all other characters blank.
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3 . 0 STORET (ENVIRONMENTAL PROTECTION AGENCY)

STORET (Storage and Retrieval) is EPA’s information system

which is used to maintain a centralized water quality and water pollution-

cause data base for use by federal and state agencies through remote access

terminals.

The STORET System, diagrammatically shown in Figure 3-1,

currently operates on a GSA IBM 370/ 155 computer at Suitland, Maryland

which is directly accessible through a network of telecommunication

terminals, including low-speed terminals (IBM 2741, DATEL 30, TTY,

NOVAR 5-41, etc. ) and medium-speed terminals (IBM 2780, Data 100,

COPE 30, IBM 1130, etc. ). User agencies supply their own terminals

to interface the system in either interactive or remote batch modes.

3.1 Data Storage and Retrieval

The STORET data base consists of two files: the water quality

file (WQF) and the general point source file (GPSF). The WQF contains

three types of data which define water pollution: water use categories,

criteria or standards for water quality, and actual sampled water quality

parameters (over 1600 parameters divided into 17 major groups --

summarized in Table 3-1). The GPSF contains an inventory of pollution

point sources from which discharges affecting water quality can be deter-

mined and an action file of implementation plans which describes when

and how the discharges will be reduced or eliminated. The GPSF was

created to establish a common national data base, and to associate data

with discharge and action. No data is admitted to the GPSF without a

formal input edit and a verification of data quality and relevance.

Under STORET, the user may select any element or any

combination of elements in the GPSF file and address only that portion

of the file he wishes to use for data retrieval. GPSF handling routines

permit the user to design his own output format and make use of resident

summary capabilities.
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TABLE 3-1 . SUMMARY OF STORET PARAMETER GROUPS

Parameter Groum

A D M I N I S T R A T I V E

B A C T E R I O L O G I C A L

B I O L O G I C A L

DISSOLVED OXYGEN

F L O W

GENERAL  INORGANIC

GENERAL  ORGANIC

M E T A L S

N I T R O G E N

OXYGEN DEMAND

PESTIC IDES

PHOSPHOR US

P H Y S I C A L

R A D I O L O G I C A L

SOLIDS

T E M P E R A T U R E

M I S C E L L A N E O U S

Total No.
of Parameters

33

44

333

6

10

64

67

186

39

96
169

32

160

229

132

2

92

T O T A L 1694

D - 8 3



STORET water quality data is grouped by agencies and stations.

Stations (representing particular locations along some waterway) may be

sampled by State agencies, interstate commissions, USGS, EPA, other

federal agencies, or in some cases, local environmental groups. Data

entered into STORET are labeled with a station number and a sampling

agency code. An additional State code and station location is also supplied

for identification, the latter being either a latitude-longitude or a river

mile index (RMI) defining the river mileage from the mouth of the stream

to the station.

STORET provides numerous options for storage of station

location information. Stations may be identified by station number, located

by geographical coordinates and hydrolic index (RMI). Geographical

location may be used to reduce time and effort for data handling to define

locations and retrieval areas not associated with river systems. Whenever

possible, both geographical and hydrolic methods are used. (Examples of

station location input forms are provided in Figures 3-2 and 3-3 and 3-4).

Water quality parameters may be stored using Standard (fixed-

field data card) or Decimal (free -form data card) input procedures.

(Examples of Digital input forms are provided in Figure 3- 5).

All parameter data are associated with prime andfor secondary station

numbers and only one set of observations may be stored under a single

data -time -location -depth combination.

To access WQ data, the user or analyst must know either the

station numbers, the reach of river, or geographical area for which data

is desired. If the station numbers are known, a data retrieval for those

stations can be made immediately, but if not known, STORET has two

programs which will search the selected geographical area for the desired

station numbers. Although user data is expected to be stored in the STORET

data base for general use, all data in STORET files cannot be accessed by
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F W P C A  STORET  S Y S T E M

DIVISION  O F  P O L L U T I O N  S U R V E I L L A N C E

USER I N F O R M A T I O N  & S T A T I O N  D A T A

REQUIRED  FOR STORAGE AND CHANGES

AGEF4CY  CARD

AGENCY (USER]  CODE [ IIH I 11] m

UN1OCK!NG KEy ~

y-/b

~7 J?

ISER NAME, LOCATION , [ I HI 1111 IHI I I 1111
P R O J E C T ,  E T C .  ‘>  - $’2

11111”11 !11111 I I I I I+!J u
DEPTH-FEET (F) OR METERS (M] n STORE CODE rm]

LJ-
UNI.OCKING  Di:E

STATION TYPE Ill H H I
6 7]

‘ E A R  I(jprn,

c~~~ol CODE [~[ • 1A
~.

STATION CARD

SEQUENCE NUMBER [Illf J’
PRIME  STATION CODE IHHIIIIHHI Ihml+ /f /f “33

1) SECONDARY STATION
llHHIHIHJ

#
CODE

9+
?) SECO NDARY STATION II II II II IIIIJ

4’
CODE 4b #-7

3) SECONDARY STATION [Ill llllllr + LEFT JUSTIFY
CODE

XX 67

STATE CODE
P

CQUNTY ~~1 CITY ~]
Gy 70 YJ 73 7 7

m CONTROL  C O D E • 1s

7U’7? yo

FIGURE 3-20 AGENCY AND STATION INPUT FORMS
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DEPARTMENT 0? HEALTH. EOUCATt  OU. ANO WELFARE
FIIOCRAL  WATER  POLLUTION CONTROL AoMIMISTRATION

STORET  II - LOCATION DATA

HEADER CARD I fR.w~md)

C A R D  S O R T I N G  N U M B E R  . . - .  - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - I I I
! .3

4-s BLANK

L A T I T U D E  (Ooereos,  Mlnuh#,  0 . 1  Seconds)  - - - - - - - -- - - - - - - - - - - - mmun
7.13

L O N G  IIUOE  fD~o,*.s,  MIIW~OS,  o.? Seeemds) - - - - - - - - - - - - - - - - - mmcm
14.21

At3ENCV  COOE -------i - - - - - - - - - - - - - - - - - - - - - - - - - - - - I I 1111
22-27

~ECWION  C~E(USCfOt  OiiSlnel  s-roe  aonhd  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - n
20 ‘.

UNITS CODE FOR OfZPTH(FISr Fod ..d Mf.r M.  farcJ  - - - - - - - - - - - - - - - - - - - - - - - - - - -
Q

T O T A L  DEP7H  O F  wAIER O R  WCLL  W.. for erlqlnal #t.?ag.  only)  - -  - - -  - -  - -  - - - - - - - - - ti
30-32

SIATECOOE  {Usafor orlglnOIS~.toOC  OfdY)-------------  - - - - - - - - - - - - - - -  - - -
D3-34

S T A T I O N  COOE  (OPtIDmaJ,  f-*f~  Jus*Ifr) - - - - - - - - - - I 11! I 1111 I ICI1
66-79 80

HEADER CARD III fopti.m.l  and  U.& far O~iginol  stomw  only]

CAROSORTING  NUMBER  fSom*  a.CO:.~-30mcordl)--_--  - - - - - - - - - - - - - - -  - - - - [11.1
1-3

4-!2 Bi.ANK

STATE  NAME 1! 3-24J:

1 I 1 I I 1 I I I 1 1 I I I I I I

MAJOR bASIN NAME 12s.521:

I 1 I I I 1 I I I I 1 1 I 1 1 i I I I ! 1 1 I I 1

MINOR BASIN NAME (S3-791: •13
{ 1 I t I 1 1 1 I 1 1 1 I I I I I 1 I I I I I t 1 I I 1

HEADER CARD IV (Optional .Jnd  uud b Origimt  StmYSO Only)
C A R O  S O R T I N G  N U M B E R  (Some .s Col.  1-3 On Cwds  I and  111) - - - - . - - - - - - - - - - - - - - - Izii

1-3
4-6 Ol_ANK

MINOR BASIN  NAME - CONT. FROM CARO  III [7.191:

1 I 1 1 I I I 1 I 1 1 I 1 J

LOCATION NAME [20-!f~ 1:

I I I I I I 1 I I I I I I I I I 1 I I 1 I

LOCATION NAME - CON T.?

I 1 I 1 1 I 1 I 1 I I I I

FWPCA  -  2e
7-AA

S2-79 OLANK c14
00

FIGURE 3-3. LOCATION INPUT FORM
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U.S. DEPARTMENT OF THE INTERIOR
FIIOCHAL WATER PoLLUTION  COMTflOL AOMINISTRATIOM

STORET SYSTEM - STATION LOCATION DATA

S T A T I O N  02ESIGNA710M: CARD I sTATIoN COOE SSIRIAL

[I IIHI
TZRMINAL  MAJOR OASIM: l-a m
TERMINAL MINOR BASIN: 7-Cm
LEVEL INDEX MILES

[111!1!
14.10

Cnmmmlmn
20.10

[11111la-m
IIHI

42-48

1.1111
08-34

[1111
00-0s

[1111

2*-81

111111
S?-al

1 1 . 1 1 1 1
48.30

11111198-50
111111

e4-em

[1111
aO-7a 73.78

7 , - 7 , 70 .0

CARD Ill

S7AT5J  MAME  1! S-2S1:

*I o
TCRMINAL  S7REAN SIUM5JIER [Ill11.$s

:ARO II RCPISAT  COLUMNS I-19 A90VC

LEvEL INDEX MlLES

‘UInmn
14.17 ?8-21

‘UIncun
1>.20 2a.a*

10 cum UIn

~~
MAJOR  OASIN  IN WWCN STATION IS LOCATCO  (29.S1):

1 1 I 1 I I i I I 1 I 1 I I I I I I I I I I 1 1 J
MINOR 9ASIM IM WHICH STATION IS LO C4TED 153.’? 9),

c 1
3

L t I I I 1 I I I 1 I I I I I I I 1 I 1 I I I 1 so
I 1 I I

MINOSS  aAsl  N NAME. CONT.  FROM CaI?O  III (T.!gj,
CARD>V ckau S07TING ?:V,.,2E- I I 11-6

L 1 I I I I I I I 1 1 I I 1
LOCATION NAMC  (20-S!j:

I I I I I I I I I I 1 1 I I I I I 1 I I I
LOCATION NAME (CONT.):

I 1 1 i I I I I I 1 1 1 J

REMARKS

❑4
.0

FIGURE 3-4. STATION LOCATION
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Layout Form -“ 80 Ck!lml card
DECIMAL INPUT PROGRAM

R

x

o

1

2

3

4

5

6

1

~

9

---

1

222:

88al

999!
S$IOI

——

PARA.
t&TER
NUMDEF

2

1 0 0 0
r 1) 141$

I l l

!222

PARA
ME?ER
NUMBER

3

10001
)111320;

1111

‘222:

i888a 08881
I

I1 9 9 9 9 9 9 9 9 !
tlJlc!$161flt13  Jo I

‘APL
4ETER
4LXI,SER

4

0 0 0 (
n:4rll

11[1

2221

888[

PARA
METER
t4uW3Eu

s

0 0 0 1

Ionn!

1111

222:

8881

PARA.
METER
NUMBER

6

0 0 0 1

J)JI)$I

1111

222i

PAPA.
u&iTER
MW13ER

7,

000!
J4nad

tfll

222:

8888, ”8881

I99999999!
11141$ 161131 J3494

>A5W
AE1 ER.
~wER

2221

ritle  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

222:

8 9 8 1

999!
4443593

.-—
PARA
WTER
NJM3ER

In

0 0 0 (
$J 54555

1111

222:

---

PA%%
w?  I ER
NUV3ER

tl

0000
:8 f34Q5

11[1

2222

--L99999999s
nJ455s$$JMMwt

—

.-. .
PARA-
WTER
N,L’,46CR

12

000(
$Iwt}i

1111

222:

8881

999!
$1446s1

—! ..-
‘ARA
IETER
IUMBER

14

000(
nnnl
1111

222:

8 8 8 8 0 8 8 8 ’
I

I99999999’
Ctcs?oll  1?)114)11

,

. ..

A
>1

c

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

?rcpared  By. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .For Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3y-Progran~mcr  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..checked  By . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....

>atc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Remarks . . . . . . . . . . . . ....................................................................................

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
\fodifica 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page . . . . . . . 1 4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..of. . . . . . . . . . . . . .

FIGURE 3-5. DIGITALINPUTFORM ( 1  o f  2)



layout Form - f!lfl fiknn Card
DECf MAL I NtiUT PROGRAM

\
..R..; ‘R”,

II

!:?% :A&i . . . . . . . . . em ~kKx -
“6, “ -  ‘“ “’----”” —3*. -

9 YOchc 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ’ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0
$7f45 6F89 ,0 II II I)1413M  trta up H7111  :41’ Y4J~ sn 10?l  J71JJ45X 31 Mm U411?4]  444>46414843M5,s153susS1  MS$MH426]  44 fSf4W4.4Ct  J4 JllllJ141$ l~ll1029M

1

.1

11111 1111 1 1 1 1 1 1 1 1 1 1 1 11111 II I 1! 111111111111111111 1111111111111111 {.111 11111111111

2 21222 2722 222222222i2 22222 2! 2 22222222222222222222222 22222222222222222222222 22222

3
. .

ii
4 j

5
:

I
6 !

i
1 t

8

\

88088 8$88 88888888888 80088 8 88 888888888880”8088888888  88888888888888888888888 JJaf188

9 99999 9999 99999999999 99999 9 99 9999999$99999999999999 9999999999999999999999 9999999
1234s b!19 lo II nta  14:3  M II la IS JO ll~n2415 ~~llcfi ~J;ll~~4fiXJl~n~4142~J~4$  U41U49%SIUU%S%Sl%aW61  u64U43U61H44Mllllll14fiJ4  llJIJSa

Title . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................. .... .....0........,....  ............ .......................... ............. ...........

Prepared By...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .For Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

By Programmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Checked By . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Remarks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................ ......................... ................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Page . . . . . . ..4! . . . . . . . ..ef.-...4. . . . . . . . . . .Modification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... .....................

FIGURE 3-5 .  DIGITAL INPUT FORM (20f 2)



all interested parties, since some of it is considered “sensitive”. This

data is protected by password key.

3 . 2 Manipulate on Capability es

Once the station data are retrieved, they can be processed in a

variety of ways. Table 3-2 describes the major programs for retrieval

and analysis of water quality data and any of these programs can be called

by the user to perform his analysis.

STORET is essentially a complex of PL/ 1 language computer

programs and program elements which are activated by queries entered

at remote terminal locations. Special training is required to use the

system. There are two types of programs that provide the data processing

capabilities: Water Quality Programs and Waste Facility Inventory Programs.

The former type stores,  retr ieves, and analyzes water quality data and can

compare this information with acceptable standards. The latter type of

programs store and retrieve data related to the location, treatment

practices, and pollution abatement status of municipal and industrial waste

faci l i t ies.

The system includes specific options to change or delete station

type, secondary station number, station location, descriptive textual

information, and the values of one or more parameters on specific date(s).

Key data, such as agency code and prime station number, can be altered

by deleting and restoring the entire associated record.
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TABLE 3-2 . STORET WATER QUALITY RETRIEVAL

NAME

R E T

LOC

INDEX

INVENT

R ETINV

STAND

MEAN

MSP

P L O T

AND ANALYSIS PROGRAMS

F U N C T I O N

For selected stations, retrieves (by any option) raw data and

provides a summary paragraph of water measurements.

Retrieves stations in a specified area outlined by a polygon

defined by latitude/longitude and plots the geographic area

with CA LCOMP routines.

Provides location data found in station headings for all stations

designated with any retrieval option.

Retrieval (by station number only) of water quality inventory

including all parameters monitored, number of observations,

mean, variance, standard, deviation, coefficient of variance,

standard error, maximum, minimum, and beginning and

ending sampling dates.

Same as INVENT, except it allows the additional capabilitiess

of retrieval by RM1 andl or latitude/ longitude specifications

as well as by code/station number,

Compares water quality data with a set or sets of criteria

entered at retrieval which could be the water quality

standards.

Retrieves raw rater quality data and performs basic statistical

operations such as number of observations, maximum obser -

vation, minimum observation and mean. (Retrieval by

selected parameters).

The Multiple Station Plot program allows the display of

certain parameter statistics as functions of stations.

Retrieves raw water quality data and produces a cartesian

plot of the specified data.



TABLE 3-2 . (Continued)

N A M E F U N C T I O N

R EG Compares one parameter with another (regression analysis),

either at the same or different sites.

STA Provides a listing of all stations for designated agency

code(s), flagging the primary station numbers.

P U N C H Retrieves and prints the raw water quality data and prints

punched cards containing the station numbers, sampling

date, and the raw data,
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4 . 0 UBSDB (WESTINGHOUSE OCEANIC RESEARCH LABORATORY)

Westinghouse’s Upper Bay Survey data base management system

(UBSDB) has been used in a scientific interdisciplinary survey to determine

the levels, pathways and effects of contaminants in the Chesapeake Bay.

This survey was conducted jointly by Westinghouse Oceanic Research Labora-

tory, University of Maryland, and Johns Hopkins University. The areas of

investigation encompassed hydrography, meteorology, marine geology,

biochemistry, microbiology, and marine biology disciplines.

4 . 1 The UBSDB System

UBSDB, diagrammatically shown in Figure 4-1, provides a storage,

retrieval and analysis capability for the environmental data collected by in-

vestigators of different disciplines in the Chesapeake Bay Survey. UBSDB

is an extension of SYSTEM 2000, a data base management system described

in Appendix E. The Upper Bay Survey Data Base utilizes the Control Data

CYBERNET, a commercial time-sharing service accessed in Rockville,

Maryland. The CYBERNET service provides an extensive library of pro-

grams for users’ selection. The users can unload their data or system onto

magnetic tapes, store those tapes in the center at a minimal cost, and re-

load their entire system in minutes when needed.

One of the basic considerations of Westinghouse in selecting

SYSTEM 2000 was to facilitate retrieval and analysis of diversified data by

principal investigators and scientists with little or no previous computer

experience. Other considerations included the following: the data base

had to have a flexible Updating and expansion capability; the system had to

facilitate prompt retrieval of any specific information item; the system had

to provide the scientist with direct data manipulation, comparisons and

statistical analysis capability; the system had to satisfy both the standard,

predicted information needs and unpredictable information requests from

multiple users ; and the system should not become obsolete or require

major revisions with changes in computer technology.
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4 . 2 Data Collection

UBSDB  data collection forms were developed and used by each

individual dis cipline during the initial recording of samples. Once the

samples were analyzed and the data parameters investigated and quantified,

data was transcribed onto special forms for keypunch and subsequent entry

into the data base. An example of these forms used by the suspended

Sediment/Hydrography discipline is shown in Figure 4-2.

Currently, the UBSDB  data base contains about 35, 000 entries

derived from 1500 samples of data. Each sample taken at a major sampling

station was identified with the following information:

● Type of Sample

● Station Code

● Date

● T i m e  o f  D a y

● Depth (meters)

4 . 3 Hardware Considerations

Access to the UBSDB  data base under CYBERNET can be made

from any geographic location using telephone lines and appropriate data

terminals. The data base can be used in remote batch or interactive modes

of operation. Each mode of operation requires different types of terminals.

Batch mode terminals:

●

a

@

●

●

●

●

0

Control Data - CDC 200 UT, CDC 730, CDC 8231

IBM 1130 Computer Systems

Honeywell 200 Series Computer Systems

UNIVAC 9200 Computer Systems

COPE Series Terminals

Data 100 Terminals

Mohawk Terminals

Tektronix 4010, 4012, 4013

D - 9 5
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Interactive mode terminals:

● Any terminal which has 10 or 30 characters per second
transmission capability.

6 Texas Instruments, Inc. 700 Series

● ASR Teletypes (most  a l l  models )

o Hewlett Packard 9 8 6 6 A .
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APPENDIX  E

COMMERCIAL  DATA  SYSTEMS

GIM - - TRW SYSTEMS

GIPSY --  UNIVERSITY OF OKLAHOMA

IMS - - INTERNATIONAL BUSINESS MACHINES

SYSTEM 2000 -- MRI SYSTEMS



1 . 0 GIM ( TRW SYSTEMS)

Generalized Information Management (GIM)  is a data management

system developed by TRW Systems Group and adapted for operation on the

Computer Science Corporation Teleprocessing System (CSTS)  and INFONET --

an on-line time sharing service. Operating under INFONET, GIM (also

known as IGIM)  supports multiple on-line users through terminals of all

speeds including the IBM 2741, UNIVAC DCT 500 and DATA POINT 2200.

GIM runs on INFONET’s UNIVAC 1108 computer. However, the

system is also used at over twenty other locations, mainly in government

areas, on IBM 360/370 series machines under the OS operating system.

1 . 1 The GIM Sys tern

The GIM system structure, illustrated in Figure 1-1, consists of

software, a master data base, under data bases, temporary working files,

● and several system support files and command macros. The system oper-

ates under the supervision of CSTS which controls all user input/output,

time slicing, and other basic operating system tasks. Within GIM, all

resource management functions such as buffer management, program module

switching, and contingency processing are under control of the GIM EXEC

subsystem.

For interfacing with terminal users, GIM uses a communications

module (GIMCOM) providing special editing and printing control not available

for batch GIM activity. Running GIM in batch is like running on-line. That

is , all the user does is make a CSTS file with all of the user’s GIM state-

ments typed line by line. This file is then submitted for batch processing by

using the “JOB” command. Queued input and output images are stored on

buffe  red communications files established during program execution. These

files allow reprocess ing of a previous statement with modifications and the

reprinting of output from any previous statement processed during the GIM

session.

E-1



lltJl\/Af-’  1 lnR Pfwm  ITF12
“,, , .,,.-, ..””  “./,  ,,,  “,L,,

()--REMOTE GIM
TERMINAL

COMMAN[
LANGUAGE

r
—— —

REMOTE
;OMMUN  I CATION
CONCENTRATORS
(mini-computers)

MESSAGE
SW ITCHING

1+

A

I

COMPUTER PCORRELATIVE
PROCESSOR

SCIENCE
TELEPROCESSING + UPDATE

SYSTEM PROCESSOR
(CSTS)

GIMCOM GIM
++ COMMUNICATIONS + EXEC * RETRIEVAL

MODULE SUBSYSTEM PROCESSOR

1GENERAL ~=
PROGRAMMING

SUBSYSTEM b~lRApl_Jp
PROCESSOR

/ EXTERNAL /

-J FILE
TO USER Lw

—.——— ——. ——. X2..—————.— ——————~

DATA
I
I DATA BASE 1 DATA BASE 2

~am

1 - — —  .—— — — — —  ———

BASE
1
1

MASTER
DATA BASE 3

C3

USER ACCESS
INFORMATION

DATA BASE 4THRU 999

m

.—— —— ——— ——— — ——— — A

FIGURE 1-1. GIM OPERATING UNDER CSC’ S INFONET



1 . 2 User Language

Requests for GIM activity are submitted by the user in the form of

English-like statements. The GIM preprocessor analyzes the syntax of the

statement and resolves each element of the statement into a system identi-

fiable component. Verbs, modifiers, connective, and file names are

resolved from the master dictionary. The dictionary for the named file is

then used to resolve remaining elements, such as parameter or field names.

If the elements of the statement remain unresolved after this analysis, an

error message is issued, and the statement is terminated.

While performing this analysis, GIM reduces the statement into a

processing string, based on the directives implicit in the file dictionary and

the user’s request. Processors such as Correlative, Update, Retrieval,

Selection and Wrap-up will then be exercised based on the logical path re-

quired to perform the desired task. (The correlative processor allows data

● interrelationships to be expressed through predefine operators in the dic-

tionary, eliminating the need for storing data in more than one place. Up-

date, Retrieval, Selection and Wrap-up processors handle data base

manipulations functions. )

As the various processor modules are executed, a transaction

vector(s) is built, consisting of the new record(s), image(s), or an output

message. These vectors are then processed by the Wrap-up processor

which handles all data base updating. Transaction vectors, as well as others

containing information such as the time, date, user identification, and the

input statement, may be optionally written to the HISTORY file for subsequent

operations and data base analysis or for recovery processing (in case of a

damaged data base).

1 . 3 Functional Commands

The functions of GIM are evoked through the use of the GIM com-

mand language statements (trans  actions). These transactions are of four

gene ral types: data base description, file creation, data base maintenance,

● and data base interrogation. Specific s ys tern features include: valida -

tion of input, selective retrieval, checkpoint capability (provides a means
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for “backing up” the data base and a means for restoring it in the event that

it is invalidated through system failure), transaction history maintenance,

usage statistics compilation, resident auto-load feature for direct automatic

update of data, the capability to manipulate data upon entry and retrieval,

and the capability to relate data internal to the data base.

1 . 4 GIM Data Base Content

A GIM data base always resides on a direct-access storage device

to facilitate the rapid response to

mitted, but not recommended. ).

divided into fixed-length records.

length fields, and logical records

and GIM system files. Data base

down to the data element level.

incoming queries. (Tape files are per-

Physically, the data base storage is

Logically it consists of files, variable

comprising the master data base dictionary

security is provided by password locks

1 . 5 Data Base Manipulation

When updating a dictionary or data file, all the user needs to do is

identify the file, the logical record (by the “key” field in the record), and

the field in which an addition or change is to be made. Users are encouraged

to do file updating in the batch mode wherever possible. Updates will lock

all other users out of the data base during processing of the update.

CSTS files, external to the GIM data base, may be created in a

variety of formats for proces sing by applications programs written in

FORTRAN, COBOL, and assembly language. They may also be used by the

GIM Generalized Report Capability (GRC)  which enables a user to design and

produce reports according to his own format specifications.
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2 . 0 GIPSY (UNIVERSITY OF OKLAHOMA)

The General Information Processing System (GIPSY) is a

sophisticated info rmation handling tool developed at the University of

Oklahoma. The system illustrated in Figure 2-1 provides facilities for the

preparation, use, and maintenance of information collections composed of

numeric, codified, or natural language data. The modular system has

found applications in a wide variety of fields including: medicine, govern-

me nt, research and education. Installations using the CIPSY System are:

USGS, University of Missouri Medical Center, Texas Institute of Research

and Rehabilitation, and NOAA. Under GIPSY, communication between the

user and his data base is established in a clear, concise, English-like

language. It is especially useful during early stages of project development

because it allows for the repeated testing of many file arrangements without

reprogramming.

2 . 1 Computer Environment

The minimum compute r environment necessary for GIPSY

processing includes IBM 360 or 370 series processor with a minimum of

two disk drives. The operating system under which GIPSY functions is IBM

OS, and the source language is 360 Assembler. Terminal types that will

operate with GIPSY are IBM 2741 compatible terminals or any conventional

teletype terminal. GIPSY operates in both the batch and teleprocessing

modes.

2 . 2 GIPSY Files

Six programs are used to build and maintain GIPSY files. (See

Tab le  2 - l ) . The file system has three parts : (1) a dictionary that defines

valid entries in a record, (2) a dynamic address list called the Selected

Records File (SRF), and (3) the data records themselves, all of which are

stored on direct access devices. Each entry of the dictionary consists of a

reference labe 1, an output format control field, and a definition of data

contents. The SRF is created when a search of the data base is requested.
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P R O G R A M

C R E A T E

DB UILD

R E B U I L D

U P D A T E

DUMP

RESTORE

TABLE 2-1 . GIPSY FILE MANAGEMENT PROGRAMS

FUNCTION

Allocates space and preformats the files.

Builds forms for the dictionary.

Builds records.

Modifies existing records by adding, deleting,
o r modifying data elements.

Provides backup copies of the file.

Replaces backup copies to the file.
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It contains the disk track addresses of the records retrieved, not the actual

records. The Records File contains the actual data records, no one of

which can exceed 32, 000 characters. Since records may overflow from one

track to another, all available space on a disk is utilized. Multivolume

files exceeding one disk pack are permitted. Each file record has a direc-

tory describing the labels and lengths of data items in the record. The

directory limits searches to the pertinent parts of a record and allows the

search program to bypass records that do not contain the requested data

elements.

2 . 3 Retrieval Procedures

The GIPSY retrieval philosophy is as follows: move from a large,

slightly relevant data cone ction to a small, highly relevant one through a

user controlled retrieval process, evaluate each succes sive subset, and

finally, process output and reports. The GIPS Y command language,

QUESTRAN (QUEStion Translator), allows the user a command repertoire

to search and retrieve data, to perform intermediate processing, and to

specify the type of output he requires. Table 2-2 lists the QUESTRAN

commands and their functions. The command structure is open ended and

special purpose processing commands may be added to QUEST RAN as needed.

A GIPSY search is an iterative procedure that enables the user to

make decisions about the course of his search at various points during its

exe cution. The logical relationship can be expressed between search

variables in a LOGIC statement by the Boolean ope raters AND, OR, and

NOT. At the completion of a search, GIPSY displays the following search

statistics: the number of records searched; the number of records selected;

the number of records satisfied for each search variable; or, the number of

records satisfied for each combination of search variables that were identi-

fied through additional logic statements. At this point the user can print the

results of the search; cancel the results and formulate a new search; in-

crease the specificity of the search by adding more terms, or revert to a

previous broader-level search.
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COMMAND

S E L E C T

ITERATE

SORT

SUM

P R I N T

LIST

c OPY

●
BACK

H E  L P  o r ? ? ? ?

FORM

DEFINE

TABLE 2-2 , QUESTRAN COMMANDS

FUNCTION

To indicate a search is to be made on the entire
data base.

Denotes a search on a selected subset.

Used to arrange a selected subset into any user
defined sequence.

Operates on numeric data to produce a frequency
count, total summation, range and average value.

Outputs the entire contents of a record according
to a user defined format.

Allows the user to selectively identify an entry or
entries within a record to be output.

Produces a fixed field, fixed record length output.
Output may be printed or used as input to proces -
sing programs not contained in the GIPSY system.

Returns the system to any previously selected
subset for subsequent processing.

Will list the command repertoire of GIPSY with a
general definition of each command’s function.

Identifies the data base to use,

Supplies a printed listing of the items contained in
a search or print form.
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3 . 0 IMS (INTERNATIONAL BUSINESS MACHINES)

IBM’s Information Management System (IMS) was originally de-

veloped as a joint venture between IBM and the North American Rockwell

Company in the mid-1960’s. They produced I-MS-l. The system was subse-

quently released as a program product with full IBM support in September

of 1968. After a number of intermediate releases, IBM arrived at Version 2

of IMS early in 1973 and the next step in IMS development occurred when

IBM announced IMS/ VS (IMS for vistual storage) for availability under OS/VSl

and OS/VS2 in February 1974, and under OS/VS2 with multiprocessing

support in July 1974. It is estimated that there are currently over 400 users.

3 . 1 System Versions

IMS-2 and IMS/VS each come in two basic forms: Data Base (DB)

system only, and Data Base s ys tern with Data Communications feature

(DB/DC). While the DB system handles input job streams by batch scheduling,

the DB/DC system is transaction-oriented and schedules work based upon

input mes sages. The DB/DC concurrently supports both batch and on-line

applications.

3 . 2 Hardware Requirements

IMS-2 operates on System/360 and 370 computers requiring a

minimum of 128K bytes for DB and 256K for DB/DC under MFT. Under MVT,

the system required 256K for batch-only DB and 512K for DB/DC. Under

OS/VS, minimum real storage requirements for DB are 384K for OS/VSl and

512K for OS/VS2. For DB/DC, the requirements are 512K and 768K,

respectively. In addition, the DB system requires one 7 or 9 track magnetic

tape unit and 740 cylinders of 2311 disk for program storage and work

space. The DB /DC system requires an additional non-switched 1050 Data

Communication System or 2740 Communication Terminal and two 9-track tape

units. IMS/VS will operate on SYSTEM/370 Models 145, 155-11, 158, 165-11

and 168. In addition to the user’s application programs, IMS/VS itself re-

quires a minimum region or partition size of 90K for DB only, and 400K for

DB/DC. Also required are an OS/VSl or OS/VS2 system console, at least

one 2400 or 3400 series 9-track tape unit, and direct-access space for

system libraries and working storage.
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3 . 3 Generation and Access Capabilities

IMS provides the capabilities for generating and accessing a data

base with automatic cross -referencing among data records. With the DC

feature, on-line inquiry with IQF (Interactive Query Facility) or GIS/VS

(General Info rmation System) and batch inquiry with GIS or GIS / VS are

available. There are two data communications monitors to choose from -

the Teleprocessing Option of IMS, or CICS. IQF is a basic query language

(English-like and free-form) that offers the capability for on-line retrieval

and display of data in an IMS data base. The language includes a Boolean

logic capability.

3 . 4 Data Base Structure and Manipulation

Each IMS “physical” data base is organized in one of four hier-

archical or tree-type structures. (Hierarchical sequential, hierarchical

indexed sequential, hierarchical direct, hierarchical indexed direct).

These are illustrated in Figure 3-1. The use r views the physical data

through a “logical” data base description that allows sophisticated security

precautions and data relationships to be expres seal. The logical data base

represents one of IMS’S best assets, as it facilitates data independence and

simplifies program logic. Data stored in multiple separate physical data

bases can be treated as if it were logically part of one data base. IMS does

support inverted data structures.

A full complement of IMS utility programs is provided to des tribe

the data base structure, create the data base, reorganize the data base,

recover and reconstruct data (checkpoint/restart capability), specify security

control, and analyze the system workload.

IMS supports data base access methods VSAM, ISAM, OSAM,

BSAM and SAM. Application languages COBOL, PL/ 1 and assembly

language are supported. The report generator capability is GIS/VS or GIS-2.
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4.0 SYSTEM 2000 (MRI SYSTEMS)

MRI’s SYSTEM 2000 is a flexible information update and retrieval

system with a wide range of practical applications. It has been implemented

on IBM System/360 and 370, UNIVAC 1106, 1108, and 1110, the CDC 6000

series and Cyber 70 computer systems. SYSTEM 2000 data base structure

and file handling capabilities are illustrated in Figure 4-1.

4 . 1 Data Base Structure

As a generalized data base management system, SYSTEM 2000

uses partially inverted tree structures for efficient on-line and batch data

process ing . Tree structures containing up to 64 hierarchical levels can be

accommodated .  Po in te rs , in the form of indirect address references used

to physically locate

sequential storage,

base organizations.

SYSTEM

data items. When combined with a significant amount of

list structures can provide very effective overall data

2000 uses this partial inversion approach and allows the

use r to determine the quantity of inversion that will be used. The more

inversions that are applied, the greater the potential for quick retrieval,

however , excessive inversion application slows down the processes of file

creation, updating, and modification. Thoughtful definition of the data base

can greatly reduce both time and storage overheads in SYSTEM ZOOO applica-

tions.

4 . 2 Data Base Handling

Although efficient data base servicing is accomplished through

the application of SYSTEM 2000 inverted tree structures, the system also

has the capability of handling files with other structures.

A sequential file feature allows the user to access data bases

residing on sequential tapes and disks. Retrievals are accomplished by

selecting data from the inverted files on disk plus one pass of the sequential

files to pull off any other needed data.
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An INDEX capability of the system allows the changing of any

element from non-key to key without causing a complete reload of the data

base , thereby alleviating the need for excessive file inversions.

The LINK feature allows the user to establish logical relation-

ships among occurrences of repeating group data. Retrieval commands can

then be automatically cascaded to facilitate logical associations between

different data files or different portions of the same file. The links are

symbolic rather than physical, therefore, associated files can be re-

organized, restored, and accessed independently.

The IMMEDIATE ACCESS feature permits immediate direct up-

dating of data base entries through an on-line keyboard or batch input. How-

ever, since the on-line keyboard process is restricted to some extent by the

speed of the operator , users are urged to input large amounts of data via

batch input and reserve the on-line capability for minor updates, data

retrieval, and analysis processing.

The system also provides an audit trail facility which preserves a

machine-legible file of the updating transactions and can be used with an

archive copy of the data base for audit or backup purposes.

4 . 3 User Interface Language

SYSTEM 2000 provides a user oriented English-like language

with which a non-programmer may query a multi-user information data

bank for retrieval, updating, or analysis processing. The system supplies

a complete set of easily-understood diagnostic mes sages and is highly

suited for interactive or remote batch use from keyboard terminals.

4 . 4 Appl icat ion Program Inter face

SYSTEM 2000 has procedural-language interfaces for COBOL,

FORTRAN, and (for IBM systems) PL/ 1, to permit user application programs

to access the SYSTEM 2000 data base. Using the Multiple Thread feature,

the system is completely re-entrant, allowing multiple

to access a given data base uncle r multi-programming.

simultaneous use rs

During such access,
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requests are processed on a first-come, first-served basis, with suspension

of retrieval during an update. These capabilitiess are particularly useful for

environments where the imbedded retrieval language is desirable for fast

responses, while a complex user process, that manipulates data, can operate

on the data base during batch operations and can be performed concurrently

with, or separately from, other interactive use.

4 . 5 Report Generation

A Report Writer feature satisfies user needs for standard report

production. It enables the user to define and generate as many as 100

formatted reports from a single scan of the data base indices in either a

batch or on-line mode. Only the data base indices which qualify the data

needed for the reports are scanned thereby reducing the search time. With-

in each report, the user may specify headings and footings for each physical ,

page and logical section. The user also has the capability to specify inser-

tion or deletion of characters in output, item inclusion, page ejection, and

accumulation dynamically via conditional statements. Reports can also

include items which are built from sums, counts, or arithmetic combina-

tions of items.

4 . 6 Teleprocessing Capabi l i t ies

The SYSTEM 2000 teleprocessing capability interfaces to monitors

such TCAM, MRI1  s TP2000, CICS, and others, which allow scheduling of a

SYSTEM ZOOO procedural language program or use of MRI1s IMMEDIATE

interactive language. The CICS interface supports IBM 2740, 2741, and

3270 terminals and includes terminal display paging and input editing

features. Extensive diagnostics are provided by the system which help

users through the natural and procedural language processes.

4 0 7 Hardware Requirements

On IBM computers, SYSTEM 2000 requires a 360/40 or 370/145

with a minimum of Z 56K bytes uncle r 0S or OS/ VS. The Decimal and Float-

ing Point features are required, as well as sufficient on-line storage for
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the data base(s) and scratch files. SYSTEM 2000 also runs under EXEC 8

on a UNIVAC 1106, 1108, or 111O, using approximately 32K words of

memo ry, or under SCOPE or KFLONOs on a CDC 6000 series or Cyber 70

compute r, using approximate ly 18K words of memory.
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GLOSSARY OF DATA BASE MANAGEMENT TERMS

ASSOCIAT IVE A data relationship in which the entities are
R E L A T I O N S H I P of the same type or value. An inverted file

is an example of an associative relationship.

DATA BASE The set of all information of interest to the

user . A highly structured collection of data

from a variety of functional areas that must

be addressed or referenced in order to be

useful . The essential basic element is the

record, which may be fixed or variable in

length and field content.

DATA BASE DESIGN The complete specification of the data base

for a system involves precise definition of the

kinds of information to be stored in the sys -

tern, the relationships of the various types of

data to each other and to the system, and the

physical organization of the information with-

in the computer system.

DATA BASE STRUCTURE The organization of the information in the data

base which shows the established logical rela-

tionships among the various types of data.

DIRECT ACCESS A process in which a single record can be

read from the file or written on the file with-

out affecting any other records.

D I R E C T O R Y  A P P R O A C H An approach to file organization which in-

volves having one or more levels or hier-

archies of tables in which a record can be

‘flooked up” on a particular key. The di-

rectories themselves may be maintained in

core , on a high-speed drum, or on disk.
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F I E L D

F I L E

F IXED LENGTH
RECORDS

FULL  INVERSION

H I E R A R C H I C A L
R E L A T I O N S H I P

INDEXED SEQUENTIAL
FILES

INVERTED FILE OR
L IST  ORGANIZAT ION

The elementary data structure from which

structures of all other types are ultimately

composed. The principal attribute of a field

is value which may be a number, a string

of characters, a truth value, and so on. A

record attribute might be a name which is

used to refer to the field.

A file is a set of records. A file thus corre-

sponds to a number of application entities

such as people, wells, states, parts, pro-

jects, etc.

A record consisting of a set of fields each of

which has a fixed number of storage positions.

This is an inverted file technique in which all

possible fields of a record are used as a key

(each has a directory).

A data relationship in which the entities are

of different type or value. Examples are a

tree structure, matrix or ring.

Files which have the property that the records

within the file may be accessed either by the

use of an index or in a sequential mode.

The files in the system which may be par-

titioned by grouping all those records to-

gethert’hat  have a particular value in a specific

field in common. An inverted file is created

by establishing a collection of subfiles con-

sisting of all file partitions that are generated

by grouping the records which have some

field value in common. Usually, one inverted
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KEY

LINKED LISTS

NETWORK STRUCTURE

PARTIAL INVERSION

RECORD

SEQUENTIAL ACCESS

TREE STRUCTURE

V A R I A B L E  D A T A
RECORDS

file is established for each field which is de-

sired as a major retrieval element in the

system.

A field or a set of fields which identifies a

record. The key determines the order in

which the records are entered in the file, and

it is used to find a record in the file that has

a prescribed identifier.

The concept of linking or chaining records

together to form an associative relationship.

A complex logical arrangement of data.

There may be an arbitrary number of inter-

connections between data items.

An inverted file technique in which some of

the fields of a record are used as a key.

A collection of related data elements, items,

or codes that are logically treated as a unit.

A process in which records must be read

from the file or written on the file in se-

quential order.

A complex logical arrangement of data in

which the re are no interconnections between

branches.

Records characterized by this ability to hold

different subsets of the same set of attributes

for each occurrence of the record type.

Variable data records niay or may not be of

variable length.
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VARIABLE LENGTH
RECORDS

Records having one or more variable length

fields, or one or more fields or subordinate

groups which vary in the number within the

record.
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‘ R E D U N D A N T LOG I CAL
DATA POINTER f

PHYSICAL m
DEFINITION

A
L P

A p

D N ;P
AG

C R “T U o
A A ‘ G

G T

I

U-J‘b
N

LOGICAL

FIGURE 1-1. PHYSICAL/LOGICAL DATA BASES
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LINKING
SIMPLE FORWARD

START 1
IN IN I? IE

SIMPLE FORWARD WITH START AND END

FORWARD AND BACKWARD

I START ~ b /

m
IPIN f+li  ‘1PIN It PIE I

LINKED MULTILIST
RECTORY
A
B

x I
Ym

FIGURE 1 -2 .  ASSOCIAT IVE
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HAIR COLOR
rizim INVERTED FILE

BLACK
GRAY
BALD

NONE
OF ABOVE

x

t
DATE OF HIRE

-

PERSONNEL

JONES
SMITH

●

●

✎ ✎

●

✎

✎

✎

✎

w
DIRECTORY - FULL INVERSION

AITRIBUTE POINTER
RED 1

BROWN 4
BLACK 6
GRAY 9
BALD 7

NONE OF ABOVE 3 s5 1 1 X
1013 x
5 3 1 2  x
47
38
14

CHAIN DIRECTORY - PARTIAL INVERSION
BROWN

I
BLACK BROWN ] BLACK I GRAY I BLACK I BROWN I BROWN I

GRAY

FIGURE 1-2. ASSOCIATIVE RELATIONSHIPS (2 of 2)
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TREE

HAVE ROOT AND DOWNWARD
LEVEL OF RELATION

ADVANTAGE - SIMPLICITY

DISADVANTAGE - INFLEXIBLE

MATRIX

r- -— -

I
L-4 -—- - 1

v 1

I ‘0‘ 1
I
I
L - - -

COMB INATI  ON OF TREE STRUCTURES
MULTI PLE OWNERSHIP

ADVANTAGE - EASY TO CHANGE
STRUCTURE

DISADVANTAGE - COMPLICATED
MAINTENANCE

I PERFORMANCE

I~~GU,~  1-3.. HIERARCHICAL  RELAT IONSHIPS

RING

I I

NO DEFINED STARTING
POINT - MUST BE CLOSED

ADVANTAGE - MAXIMUM
FLEXIBILITY

DISADVANTAGE - NO PHYS I CAL
ASS I STANCE



APPENDIX G

REMOTE-BATCH TERMINAL,

COMMUNICATIONS PROCESSOR SURVEYS

Reprints of published articles.

D. J. Theis and L. C. Hobbs. “Trends in Remote-
Batch Terminals, “ Datamation, September 1, 1971.

and

D. J. Theis. ffcommunication Processors> 11

Datamation, August 1973.



The combinat ion  of lower cost peripherals,
communicat ions equipment ,  and minis has led to

c o s t - e f f e c t i v e  t e r m i n a l s  t h a t  a r e  b e g i n n i n g  t o

o f f e r  a n  i n v i t i n g  a l t e r n a t i v e  t o  i n - h o u s e

data p r o c e s s i n g

Trends in Eemate -
❑

T}}e (]s(J nf chta te]m)ir’)nls of all kinds is
incrc:lsit~g rapidly. Crmtrihuting  factors
are m{we useful end-user application prx)-
grams,  standardized terminal equipment,

ald “tlw devclopmetlt  of specialize] user-oriented ter-
minal ctlllipmcl]t  (e. g.. of F-track I)etting  terminals in
fSe\v York). The remnte  terminal mw-ket is expected
to increase to over $1.5 billion per year by 1975, from
under $500 million in 1970. One quarter of this
will be represented by remote-batch telminals.

Remote terminals can be considered in the foHow-
ing major  categories:

1. Keyboard/printer terminals ( e.g., Tele\ypes  )
2, Alphanumeric crt terminals
3. Smart terminals (also referred to as intelligent

terminals)
4. l~ata c{)lle(tim) a]]tl transacti{m terminals
5. Rcvnote-lmlcb telminals
6. (Mm types of Ierrninals
tVith the iul~cmt of lower cost and  greater ivail-

ahilit  y of computer Z“crrmrnunic ations utilities, the use
of remote-hatch terminals becomes attractive to more
aticf more small users who cammt  justify their own
data processing systems. Remote-batch terminals can
1X? used in illl~ ty~)r  of application in which comput-
ers arc needed for conventional scientific wmlpl]ting
altd I)twiness datil process ing .  In  such app]icatimvi
remote-batch te]milla]s  offer the user convenience by
providil~g input. (){ltput  e{[uipme]]t in his facility,
while still permitting him to share  the capability of a
large  ceiltral  c[nnputer,  thus providing very fast re-
spn[lse and elimiilating  the need for taking data back
and forth between the user’s facility and a service
bureau or central fncility.

Rasical]y. remote-hatch teimimrls  are assemblies of
input output  and peripheral equipment at the remote
user’s facility, connected via communication lines to a

central computer at another  location, In most systems
of this type all computa t ion  and dnta processing if
performed by the central cnmputer  with data read
from input devices, such as those using punched
cards  nr magnetic tilpe, at the remnte-l)atch tewninal
and the resulting output provicled at the remote ter-
minal by output devices, such as card punches or line
printers. To the user, the remote-batch terminal ap-
pears as a complete batch-processing computer facil-
ity with input/output, data processing, and  storage
capability. In fact, however, the data processing and
a major portion of the storage is provided by the
central computer while the r ~o functions are provided
by the remote-batch terminal.

Remo~eJmtch  terminals extend the facilities and
cilp:ihilities  of service I)llreil(ls  by pe rmi t t ing  the i r

customers to input ancl output  dnta in their own
facility, while using part of the capal]ility  of a large.
remotely located computer. This type of operation is
frequently referred to as remote job entry.  Remote-
batch  termilds are also applical)le  within a large
company to permit serving different plants or divi-
sions from a centrally located computer, which is
larger  aIIrl more cost-effective than any of the pla]lts
or clivisions woulcl he able to provide in their own
facility.

Specific applications for remote-batch terminaLs in-
chrcle the following:

Scientific  onri Engi)wrring:  Engineering computa-
tion: scientific computation; .stiitistical  r e s e a r c h ;  d a t a

reduction; simulation; operations research; and auto-
matic program control (APT).

f3usirrc.Y.9  Data %oces<!iug:  Payroll and labor cnst
distribution; inventory cnntrnl;  prodllction  crrntml;
market  ancl sales analysis; orderiltg  and invoicing;
resources scheduling; and information]) retrieval.

Remote-batch terminals do not ofier  :Iny signifi-
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Batch Terminals
catltly new type of cwnputing  ‘capability as crt  termi-
nals and smart terminals cln. Rather, remote-batch
terminills  offer crn}venience f’or the user in providing
input; outpot  equipment in his facility while still
permitting him to share a capability more than’ he
could justify in a local on-site computer. For example,
the user of a remote-batch terminal may have in his
terminal only a card reader, a card punch, and a
medium speed line printer, yet he can have at his
disposal for short periods of time the full use of a
large computer with 128,000 words or more of core
storage, large disc files, magnetic tape units?, and
other expensive peripheral equipment.

S u r v e y  g u i d e l i n e s

The term remnte-batch  terminals  conceivably
could he applied tu equipment such as the $750
Teletype (which has a 10-character-per-secmrd  key-
board  printer ) and tn a multi-milliot]-df) llttr computer
system linked remotely to another computer system, if
these are used in an ml-line batch mnde. FrJr our
purposes, the term is restricted to terminals designed
to provide ~Ij]JicWz  on-line batch processing input/out-
put at a remote  site connected to a central host
computer, usually over communications lines. The
typical input(  mltput  equipment is a card reader and
line printer. Several other types uf peripheral equip-
ment may l~e included, such m magnetic tape units,
crt displays, card punches, paper tape reacler/punch,
plntters,  discs, and cassette~cartridge  tilpes.  The ma-
jor pm-tinn of the cost of reroute-batch terminals is in
the peripheral equipment. The minimal requirements
used to select remote-batch terminals for inclusion in
this survey for a standard remote-batch terminal are
as follows:

1. Input device: card reader-100 cpm

%j)fentl)er  1. 1971 G-Z

b y  D .  J .  Theis  a n d  L .  C .  H o b b s

2. Output device: printer-120 lpm, 120 cnk
3. Data set interface compatibility ( ~lA 232 specifi-

cations ) to nperate  both input and output devices
concurrently.

4. Remote-batch telrninal  to operate “off-the-shelf”
with at least one cumputer/operating system config-
uration.

5. Optional capability for some other devices, such
as card punches, magnetic tape units, crt displays,
etc.

With the above guidelines a survey of remote-
batch terminals is presented in Table 1 (which fol-
10SVS on pp. 22-24) with the basic equipment features
grouped as follows:

1. Input device(s)
2. Output device(s)
3. Comrnunicatinns  interface
4. Cnntrrdler  configuration
5. Optional features

Excluded frnm this survey are stand-alone computer
systems that may he implemented as terminal systems
(e.g., IBM  360/20, Univac 9300,  CE  430),

The purchase and rentnl prices shown, which have
been supplied by the manufacturers, are  intended to
include al] the equipment necessary nn the remote
end nf the communications link (except the modem)
to make the remote-batch terminal fully operational.

Types of remote-batch terminals

The major approaches to remote-batch terminals
are:

Simple terminals with hard-wired control and I/o
equipment, and
Terminals including n minicomputer for stm-ed-
program control and .preprocessil]g,  w i t h  1,/0
equipment plus other peripherals such as a disc
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Computer
COmmunkatio:

Inc.
:. cc-36 ,

300

CRT-key borird

. .
Honeywell

(Gen. Elect.)
105 RTS

, :  ,.’;“..”.

300

250
(1 20)
100

Data 100
Corp.

Model 70-1

,. ,.,

300

300

Hon&well
244112442

,.
.-

00 ,

Im
1 20)

00

Control Data
Corp.

200 User
Tmmind

Control Data
.  C9fp.

“7s3 “
;.

.:. -?* ..:

I 200

2RT.keyboard

1200
[136}

.. .
Data 100

Corp.
Model  7S,, .

, .  . . ” , .
.$.

Data Computer
Systems, Inc.

CP.4E

;-$  -

Eidorado  .
Electmdata

C o r p .
1268

‘ikm  L,
2 7 7 0

.;”, .,,.,.
-. ~.,.:  r,,. .!’.”.-.

Do

ielectric  115~

I 20

mo

SO

2 0

:’IEIM’”  k
27S0 ..;

“]
-:, . . .

00

100

HETRA
T-series

Input Devices

Card Reader, cpm  (80 COIS)
Keyboard Printer (charlsec)

Optional Paper Tape Reader (cfIar/se

333

CRT-keyboard

300
(136)

300
Teleprinter (10)

300

300

Teleprinter (10

600

4GQ

Selectric (15)

400

Selectric (15)

300
( 132)

. . . . . .-
..: :. ~ \<

Standard
& --~ -], ,q-.

..-,.  ./.

both

300
(132}
200
75

300
(132)
2CCI
75

300
(132)

100

240

./  <,,:.;:’-’.
--- .-

/

{
.-, . .. .

. . . . .
‘. . ,- 4..

J

Line Printer, lpm (cold 135

75

/ .:. L-..

J ‘L”- “*

,/ “- .,gf’#
-. .-”’ -- .-.

CJptmnal  Card Punch, cpm (8O cold 60
Optional Paper Tape Punch (charls~

CMher  Optional I npudOutput  Davica$
+.ailable

..q, . ~ ,fi.~- ? ~*t@~
Magnetic Tape-7  or 9 tracks &&.  . . . 4  . .  - - - - -  .
CRT-k evboard

. . ‘. ,
.,. ..!4”. J.L  .-. .

.-.,.,,  --e . . .., .,..-. “ . .

both

2000 to 96LXJ

d
/ ,:tw-  ..-:

. . A.

/ - - - -
., . ...*... _

Programmable

1 OQo

,’ ,
. . . -L ‘

.;. . . ,-
:  - -

- - -

;..
.’ -,..J’

,-----~~.,-.

. . .. .

. .

)oth

Q+”.%%%$l$h-.. . . . .. . . 4—..7,Plotter

4pplicati0n  Orientation

(Business, Scientific, both)
both

2000 to 9600

J

J  .“:’’”  -

>,. —,... . . .

d .
. . . . ., .

Programmable

$1,149

both both B ,ofh

Communications Characteristics

Trammission  rats (bps]

Code Compatible

Ascll

2000 to 4800

/

--x-’ ?-,-,--  ,,

.,  y..-?
. ..-. . . . . .

50K

1
--?”  ..~.  ,. . -...> ~-.=. -+ . &

- -  - - -  -...
.’ ”.. <-.

2oao to 9600

J
/ . .. . . .

-.:- ---

. . . . . .‘*:.-’------ i?,. <

UP (0 9600 ’300 to 480J3

/

‘. .

-. .=..
-.. . 4----

2000104800

./
.,-- -“!.  .- ..-,

.-, - . .,
-., ,... 4 . .

Jp to 4800

/

J-- - - ’  . - . ”

,.,  ,.
. . . .. .. . .

1P to 4800

1

I ‘“. . . . . . .

,.,
k,-.

1

J

/ ,:; ‘----. . . . .,,
X5-3 . . . . . . -y.

. . ...-.*. .

Con-troller  Type

%o~rammable, Hardwired

Memory/Buffer Size (chars)

Hafdwired Hardwirad Hardwired

BOO

5900

Programmable

4K

Programmable

8K

iardwired

Im

Programmable

4K

.kardw8red iardwired

$K

Monthly Lease,  1 yea,,
jot incl.  maintenance

$875
(3 w lea5el

$1,175

$39,900

;1 ,080/
$1,185

;43,890/
$48.090

!780 compat  ibl
Jodel  2442
xice includes
:?,

$750

S25,000

b2,345 $810 $700 $1.145

$45,600

S600

$26,000

;875

Sale  Price. .
(Including  card reeder,
: ,“e p,i”ter,  a“d controller)

5uecial  Featuras/Clptio”5

!97,400 S29.000 S43,890 $36.000

‘uII  trans.
]arency.  Auto.
natic answering
Iata compression
Mark sense card
eader  option

$17,050

Standalone
conf igurat Ion
available.

$30,000 ;38,41 o

Price includes
modem tmer.
face adaptor,
Data compres.
slon,  auto
answer and
turnaround.
and multiple
record  trans.

mission.

?rice  includes T’
display  and
controller. Same
terminal witi
nonimpact
printer 300 cps.
BO  charlline is
$23,900. Light
pen option.

Price includes
CRT display
and controller.
Partial trans.
mit capability
std.  PT Reader!
Pu  rich, plotter
options.

4KB memory
expansion in
imgrammable
terminal. Up
104 line
Ninters cap.
>bility  in
terminal.

Compression
techniques and
dual modem
switch available
400 or 600 Ipm
primers
available.

Dual data set
option. Com-
patible  COC
200, 16M 2780.
& Univac OCT
2000.

Message
comprewon

Automatic
answer,
securitv
identof  icali on.
1255 MIC
reader. Model
50 magneftic
data inscr!ber
ODtions

ilultiple  record
ransrnissi  on,
utomattc
lnsvver

c1

%todern  equipment optional

Table  1 - a  “



●
—

tanufacturw/Mafd  No,
—.

UnwersW
Computing Co.

COPE  451
COPE 1225

M&M M&M
computer

Industries Inc.
565/580

RCA
8740~741

R&com.
Tracer Oata

Svstflms
2780

Unit=h
Inc.

UT.1

Univac
OCT-2000

University
Computing Co.

COPE 30/
COPE 32

Univerwfv
Computing Co.

COPE 34f
COPE 36

Uniuarsitv
Computing Co.

C O P E  361
COPE 4V

Xerox
Oata Svstems

7670

Control Oata
C o r p .

OCT-132
Industries k.

515/560

wut  Oavicat

;ard  Reader, cpm (8O COI$)

<eyboard  Printer (dar/see)

‘3ptional Paper Tape Reader [chark

>tput Oevices

300/800
Teleprinter (101

625

135/180Q
(1321

275

110

/

d

4

d

both

300

Teleprinter (10

625

300 600 300

AS R-33

400

ASR-33

300

200

300

250
[80)
75-200
110

200
ASR.33
500

300

ASR-33

500

600

ASR.33

500

1500/300
K.R.33
500/NA

’00

5

245101100
(132)

275

110

/

/

/’

J

both

300
(132)

400
(132)

300
{132)
10Q

600
(136)

60

150

360
(132, 1361
40-200

150

360/480
1132, 1361

90-200/300

150

d“

. . .. . .

./

both

480/ 1250
(132.136)

90-200

150

1250/300
1132,136)

90.200

1501NA

50
128]

.

one Prifltw,  Ipm  (cols)

;ptwnal  Card Punch. cpm (80 cab)

Wional  Paper Tape Punch (charlse[

her Optional Input/Output Devices

vailable

Wagnetic  Tape–7 or 9 tracks

;RT.keyboard

>isc

-totter

,..

J
/

B

UP to 9600

/

Hardwired

, . . . . . .
J

ml h
.> fjtication Orientation

!Susiness,  Scientific, both) B ’mth

1200 to 9600

d

J’

-lardwir@

400

$950

both

Up to 4800

4

/

d

Programmable

4K

$992

mth both

3mmunications Characteristics

Tmtun.,isira” rats (bps)
Code  Coinpatible

Ascl  I

EBCDIC
.-. . . . . .

XS-3

SBT .~, .
6 BIT TRANSCOOE

up to 9600

J

J

/“

JD to 9600 up to 4800 Up to 50K Up to 50K

/

J ‘“-”’

/
/’
d’

up to 2400

J

I
f
,

. .

,rttr,yller  Type

‘programmable, Hardwired
.Yemory/BUffer size (Cha,S)

Programmable

4K

Programmable

4K

%ogrammable

3K

Hardwired Programmable

4K

Programmable

4K

Programmable

4K

Programmable

4K

4ardwmed

S1,160/
S890

onthly  Lease, 1 yea,,
,r !ncl.  maintenance

ale Price.

,!rludi”g  card reader,

!e printer. and controlled

$6 15/
$1.923

$1,130/
$1,245

$1.510/
$2,035

$60.400/
S81,400

$2.70+3/
S770

$108,000/
S30,600

$1 ,300/
$1.405

$52,000/
$56,200

$929 ;1.380 $%5 ;9C0

839,880/

$35,590
S18.8801

$56,190
$45,200/

$49.800
$49,610

Mark sense
card reader.
Automatic
retransmission.

;23,000

Mes@e
:ompressum
Stand alone
wtnter  ter.
mmal
wadable.

$27,950

Comparib,litv
for  U” ivac
OCT 2000.
lCOt.  and
IBM 2780.

S34.500 $15.290 S36.003

,ecudl  Features/Options

n

Cassette 200K
chars. 2400
bps  opt tonal.
NO teleprinter
on Model 515

Standalone
capability.
Meswge
compression.

:ompatibiltty
“or CDC 200.
Jnovac  1004,
6M 2780.

Unattended
answertng.  off.
line Iistmg,  tvror
detection &
retransmit. CP
mcl”ded m
price.

Expandable
memorv to 8K.
compat  #ble
with  1004.2780
w User 200 ter.
mnnals.  Full
transparence.

Expandable
memorv to 12K
Comparable
with 1004.278
or User 200 ter
mina!s.  Full
transparence.

Expandable
memory to 12K
Compatible
with 1004, 278{
or User 200 ter.
minak..  Full
transparemv.

I xpandable
nemory  to 12K
:omparible
vith lCKM, 2781
x Usec 2@3 ter.
ninals.  Full
ran~arencv.

)ff.line
ist, Unat.
ended
mswer.

I
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f i le .

In the simple telminals  with hard-wired control,
c]ata is read from the input devices in the remote-
batch te]minal,  transmitted to the computer over a
communication line, and processed at the central
computer. The results are then transmitted over the
communication line back to the remote-batch termi-
nal where the output devices produce the output
records. At the remote site, the control of the individ-
ual items of input /output equipment rind the com-
munication line is handled by special logic and buf-
fers designed specifically for this purpose. For relative-
ly simple remote-batch terminals, this hard-wired
control m’ay he less expensive, but it is also significant-
ly less flexible.

In more sophisticated remote-batch terminals, a
small computer is included to store programs, to
control the input  irrutput  equipment, and to do some
preprocessing functions (e.g., code conversion and
editing) and output functions (e.g., formatting). In
such terminals the use of a minicomputer reduces the
amount of data transmitted to and from the larger
central computer, provides flexible control, and pro-
vides editing and formatting for the input/output
equipment,

Advantages and disadvantages

The advantage of remote-batch terminals lies in
permitting the distribution of people and equipment
away from one central location. Inherent disadvan-
tages of remote-batch terminals include data security,
local personnel, maintenance, downtime due to com-
munication equipment problems, and high communi-
cation cost compared to messenger service,

Other limitations in using remote-batch terminals
have centered about three kinds of problems:

1. Central computer hardware and operating sys-
tem software to support remote terminals has been
minimal.

2, The high expense and complications associated
\vith using data communications equipment and ser-
vices forestalled a normal growth in using remote-
batch terminals.

3. The proper cost-effective operating procedures
and techniques were not developed primarily because
of (l) and(2),

These problem areas are being addressed directly
anti it seems obvious that remote-batch terminals
have just begun to impact the data processing world.

Small business operations that have had either no
data processit]g  or a service bureau to support them,
and krrger  busilwsses  which now require more than a
central computer facility, now have several alterna-
tive npprrmches  to consider,

One obvious approach is the small stand-alone data
processing system. Over 10,000 IBM System 360/20s
have been SOIC] and the new ISShl System/3 is ex-
pected to sell in excess of 20,000 units in the next few
years. The significant decrease in cost of small comput-
ers ( typically 20% a yew) has had a major impact in
providing data processing capabilities for the small
user, However, a large portion of the system’s price is
in the peripheral equipment. The central processor,
with its internal storage, will represent an even small-
er percentage of the total  system cost in the future

because the cost of logic and semiconductor memories
continues to decrease,

One must consider the specific user’s requirements
in order to evaluate the remote-batch termi~al  vs.
small stand-alone computers. However, there is a
trend toward making terminals of these small stand-
alone computers, as evidenced by the System/3.
which was originally announced as only a stand-alone
system but which now has communications options, A
prime advantage in the terminal approach is the
ability to access a large data base. However, the data
base file management costs, implementation tech-
niques, user methodology, and flexibility are signifi-
cant problems in terminal systems that must be faced
in the 1970 decade.

Communication nehvorks  facilitate three basic re-
mote-batch-terminal modes of operation:

1. Point-to-point with the central computer facility.
2. Point-to-point with another remote-batch termi-

nal.
3. Muhipoint  configuration to some combination of

other terminals and computers.
The hvo parameters most commonly associated

with the communications interface are the character
code (e.g., ASCII or EBCDIC) and the transmission rate,
ln general, a remote-batch terminal can usefully sup-
port at least a 300 lpm printer and a 400 cpm card
reader, provided the communications interface/con-
troller is captible  of data rates in the order of 4,800
bps or higher. The cornmul]ications  interface usually
resides in the controller portion of the te]minal  where
its function is to convert the bits used in the computer
and terminal into the appropriate modulated, or ana-
log, signals which can be handled over the telephone
line.

Remote-batch terminals re(luire  a control unit (i.e.,
controller) which maintains synchronization between
the transmitting and receiving equipment, controls the
flow of data, provides buffer storage for input and
output data, and initiates the proper contrnl  functions
in the terminal itself. The controllers are either hard-
wired or use a small computer to control the terminal
functions. The small computer used as a controller has
a well-defined control program to execute the required
functions, but alternate progmms  maybe used for dif-
ferent equipment configurations and different trans-
mission modes. These programs are normally sup-
plied by the manufacturer.

Options and features

hiany  different cm]trol features and options are
available for remote-bxtch  terminals. The survey pre-
sented in Table 1 includes the optional features and
equipment that can be included to meet the user’s
particular neecls. Typical optional devices include
magnetic tape units, card  punches, crt displays, and
other peripherals. Some of the special features avail-
able on remote-batch terminals included in this sur-
vey are:

hlessage  compression
Error detection and retransmission
Switch-selectable character/block transmission

modes
Off-line card to print
AttendecVunattended operation
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Remote-Batch Terminals  .  .  .

Partial transmit capability
Autumatic  amswer and turnaround
hlultilille  control  operat ion
Horizontal format control on printer
Temlinal  m
Certain significant trends  are becoming evident

which will acwderate  the use n\N.I ecouomic  benefits
of remote-  biitch terminals. Four key trends are:

1. Lower-cost peripherals will be available.

2. Communication e[~uipmellt (modems and  inter-
faces ) costs will cwltinue  to decrease and units will
be more readily availabte.

3. Nlore central  computer service facilities will be
available to support user remote-batch terminals.

4. Remote-batch terminals with higher degrees of
stalld-alolle  capability will be available.

Acfvat)ces in remote-batch termil)als are tied almost
directly to advances in input/output equipment, such
us punched  card  readers a]d pulwlles,  printers, mag-
lwtic  tape e([uipment,  etc. The dominant factor  in the
cost ( I f  r e m o t e - b a t c h  termimds  at  present  is  the  elec-

ttwnechaltica]  inputtoutptrt  and o t h e r  p e r i p h e r a l
wl[lipmellt  ii] the terminal. The digital logic, storage,
und small computer cw~stitute a minor portion of the
total cost of the tetrninal.

The trend toward  lower cost peripherals “is due
primarily to the growing minicomputer iudustry
where the ever-cfecreasit]g  computer costs force lower-
cmt peri[)herals. Drum-type line printers typically
cost $1,5.000 or more with controller. Now, lower-cost
techni{[ues ( Ilelt, matrix, and nm]impact  methods)
are emploved  to olf’er line priuter  units for less than
$ 10,()()() ,vith controller. Some of the newer types of
input devices include magnetic tape cartridge or cas-
wtte.s  where the emphmis  is on lower cost, yet achiev-
ing reasonable input rutes.

\\rith tile increasil]g  availability of lower-cost mo-
dems and  multiplexors  from independent mam]fac-
turers,  tile trade-off of using a high-speed modem
al]d ~or transmission lines with a multiplexer to time-
share the line becomes more attractive. A major por-
tion of the time-share service centers now offer, or will
shortly be offering, complete remote-batch terminal
support ivitb the necessary  equipmeut, systems and
application software that were not readily available
in the past.

More alternatives

The two alternatives to remote-batch processing
are the use of computers with conventional peripheral
e{luipment  for local batch processing and  the use of
time-sharing approaches to computation and data
processi]lg.  However, the trend seems to be trrward
remote-batch processing instead of local-batch pro-
cessing and interactive time-s[mring  cannot compete
on a c{~st bitsis in applications which cJn  be handled
on a batcl) basis. The major effect of time-sharing will
be to drain away from remote-batch processing those
applications in which there is an advantage in user
iliteraction  ancl fast response.

More and more emphasis is being placed on per-
forming as many functions as possible in the terminal
to alleviate the associated overhead in the central com-
puter system. A major impetus for t}~is  is the effect of
semieonductur  techllolugy  in makiug  cpus and mem-
ories very low cost and thus very attractive for inchr-

sion in the telminal—i,e.,  telmina]  processors. Many of
the remote-batch terminal manufacturers incorporate
ii minicomputer to perform control and transmission
functions required in the telminal.  The flexibility of a
low-cost stored pro%ram minicomputer offers many
advantages. It is cheaper to (10 some preliminary data
processing tasks ( e.g., sorting, data testing, data com-
pression) in the terminal processor. Also, the telminal
can be used in an off-line mode of operation for card-
to-print, card-to-tape, and other operations without
uti]izing  the communications link and central com-
puter system.

Future design objectives

Design objectives for future systems employing re-
mote-Lratch telrninals  should include the following:

1. Simplify and reduce the routines in the host
computer required to interface with the terminal.

2. Standardize the software in the terminal pro-
cessor to as great an extent as possible.

3. Minimize changes in the central or host com-
puter software, especially operating system changes.

These trends will continue even further with termin-
al processors doing  more of the work (e g., report
generation ) while access  to the central computer
system  will be required primarily fur large data base
operations and for iarger  programs exceeding the
capabilities of the terminal processor. ■

M r .  Theis is a m e m b e r  of
t h e  teohnical  staff of Aero-
spece  C o r p . He has a ❑ S
f r o m .  U C L A  a n d  a n  M S E E
f r o m  t h e  U n i v .  o f  S o u t h e r n
California. He is a r e g i s t e r e d
e l e c t r i c a l  e n g i n e e r  i n  t h e
state  of  Cal i fornia .

Mr. Hobbs Is president of
HObbS A s s o c i a t e %  lnC.  H e
was previously  with Aaro-
neutronic  as mansger  of dp
e n g i n e e r i n g  a n d  h a s  a l s o
h e l d  p o s i t i o n s  w i t h  U n i v a c

a n d  R C A .  H e  h a s  a  13 SEE
f r o m  Georgie  T e c h ,  a n d  a n
M S E E  f r o m  t h e  M O  O r e
School , U n i v .  o f  Pennsyl-
vania,  end an MBA from the
W h a r t o n  SchQol.
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A survey of 52 specialized
c o m m u n i c a t i o n s - h a n d l i n g  c o m p u t e r s
f r o m  4 0  v e n d o r s

Ccmrmnicaticms
Processors

Cornmunic:ltions processors (cr’s)  are

spccializeti  s t o r e d - p r o g r a m  compulcrs
that handle communications for other
computers. I“hcy perform the charac-
ter WWllbly,  fXdlln& d:l[d trallsl)lission
error detection, and code conversion
fLlllCtiO!lS,  reknsing Ihcir hosts for ful]-
[inw dtita processing. Their in]pur-

lance, find  [heir  numbers. arc growing.
f>rojcctic~ns  indicate [h;it by 1980 over
half uf uII computer irrstallu[ions  will
use thcm.

S u r v e y  c r i t e r i a
W C surveyed the manuf’acturcrs  of

C P’ S [o  p r o d u c e  t h e  a c c o m p a n y i n g
tables, :inr.1  chose from among  the qLlcs-
Iionnilirc  responses four overlapping
classes of stormf program proccssurs
th:lt app.mrcd M bc markcwd spccifi-
cislly l“or conlIllLll]ic;ttic>I]s  applications.
Wc chose to includu lllcss:lgc-s~vitchitlg
a n d  st{)re-:in  cl-lo r}v:lrd prucussors
( which may acIuall~ he used in  stand-

a l o n e  ilppliCilli  011 S), rcmo!c  concentra-

tors ( w h i c h  m a y  lx lh(~ught of aS in[el-

Iigcn[ multiplcxors),  IBM 270X  r e -
placements, i]nd high-level front ends
( which c{{)?  rcplacc [he 2700s but al~o
ol~cr other u;tpabilitiw).  It is the na-
ture of ct>lll[lltlllic;lli~>lls  proccssurs

[hut a single Llcvicc may bc suited [or
several i]ppliCaliOIls and thcrcforv may
hclon+ in sevcrul  of’ the classes. We
have wmply indicated on our charts for
which applications each device is
suited.

Several  minicornpilter  n~anufac-
turcrs oil’er  their sulndard  model with
dala set in[crfacc options, but these
were [wt includd  in the survey. Al-
though t h e  CP’S atl do c o n t a i n  com-

puter+,  [heir special-purpose lront-cncl
h a r d w a r e  and especiu]ly their dedi-

catccf data communications software
set them apart from general-purpose
minis. We also excluded processors
used primarily as the controller portion
01 re[notc hatch tcrmimrls  o r  of d“~ta
entry systcrns, such as key-to-disc sys-
[mn.s.

The information in the tables was
supplied to us by the manuf’acturcrs
prior tu June 12, 1972. Allhough  wc
have spent considerable time vnlidaling
the data and trying to make its in~cr-
preta[ion consistc.nt, figures should bc
chcckcd with Ihc mtinufacturers direct-
ly. We have includd a list of nlanufac-
[urcr narncs nnd addresses for this pur-
pose, The list hits rCOL\Cr  s,ervicc  Ciifd
numbers for the vendors and wc htivc

. notified [hcrn of the Iikcli]lood  of sL]ch

i n q u i r i e s .  Prices,  O( course!,  are sLlbjecI

tu change without noticu.
A  few wurds about  t h e  a p p l i c a t i o n

o f  these dcviccs, cspeciiiily  a s  rcmutc

conccntraIors  ilnd as central-site front
ends, tire in order.

Remote concentrators
‘rhc cost of CoMIllLIniCilt  ions Iincs

goes up m the distance increases, so
economics can bc achicvcd  by usL?  of a
remote concentrator to accept Lfata
f r o m  Iow-spcwf  Iincs ancf  cunccntratc
this trtsflic onto one higher  spmxf  Iinc.
In the past this rmncxntrii[ing  fu.nc!ion
has been perf’ormcd by a comnlunica-
tions line multi plcsor.  The cost of a CP
is higher thtin that of a multi plcxor.
but its usc to multiplex conlnlunica-
tions data Iincs,  along  with the CP’S
inherent stored program flexibility and
mudular  cxpandahili[y,  ofTcrs  signifi-
cant advantages. Ihcsc  advantogcs :trc
ilccllnl  fllod:l[i[l!l  of int U’filCC\  tO special

(et-minals; builcring  capttbili[y  which

b y  D, J .  T h e i s

al fows a higher concentration ratio
than a  hurdwired multiplcxor  b y
smoothing out the peak loads: isnd ac-
commodation of changes in data mtes,
formdts,  cmfcs,  communic:ition  .procc-
durcs, and numhcr of’ terminal devices.
The programmable aspects of a CP in

remote concentration applications arc
just bcginninq  and the impact of this
distrif>ulmf processing approach offers
real promise,

Front ends
Ltcsidcs the stored-program pro-

cessor,  the hosic CP configurfi[ion  has a
communications line cuntrollur he-
twcen the In{dems of the common car-
rier lines and the I/o channel of the
cumpu!cr. This  controller ( also called
dat;] tidaptcr  or modern contrutler ) is
II(M a separate piece of equipment bLIl  a

fcw printed circuit cads  mounted in a
card cage i n  the (P cnclosurc. T h e
electrical intcrfacc at the modixn ccm-
forms in vohage  lCVCI,  p]ug contlgura-
tion, and pin assignment c)f Lfota amf

CL)ntrOl  Si~lla]S  to t h e  EIA-STD  l{s-232f3

or Mlbs’i  o - f  8811  intcrlacc spccificu-
tions.  The controffcr bufTcrs [he l i n e
functions us well as the dii[a. “1 he in-
f o r m a t i o n  uarricd  in line f’urwlion
words, in cunjtlnction with the liming
and con[rtd  logic, determines the ap-

prnpri;ite sampltng  rate, chisractcr size,
and stop contru]  format. 1 here are
many types of modems used requiring
different controller designs unique to

. the pilrticular  modem characteristics.
The. most common communications

line control equipment is the III\I  2701,
2 7 0 2 ,  a n d  27(J3  data adisptcr  and
trilrrsrhission control units. Several
rnanufac[urcrs o fle r c1’ equipment
which is a J’)fLl&tO-Plll~  repl;tccmcnt  fOr
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s ‘COMMUNICATIONS PROCESSORS – Summary of Characteristics
7:  I
s

1,.,
I

-2 —-—
r

..— -—., ..-. .—-.-— -..—  .- . ..—. .— -. —.—.-  —.  —..  ———.—. .

I Manufacturer~

2

American Data Bolt, Beranek and
Systems,  Inc. Newman, Inc.

Burroughs Corp. Burroughs Corp. CDC Communications
Products

DC 1800 . “ M 1000
6/70 10 ins.t 1968 2 0  inst

. . . . . - . . . . .

950 ; I MP/Tl.P  - Series B
5/71 inst not given 9169 27 inst

DC 1200 “
6170 inst not given

Model
1st installation fnumber  inst

I Appl icat ions
,  R e m o t e  c o n c e n t r a t o r
270X emulator
Front-end
Message switching

Store  &  f o r w a r d
l“”--””’”
I

~ Computer Compatibility
I Host computers

Channels
Max word ratefpath  width
Sof tware  compat ib i l i ty
Special software required?
Device e m u l a t e d

./

:
J. . . . . . . . . .

/-””
,. ..,.  . . . . ,-.  .

;
j
J

. . . . . . ---- . . . .

IBM 360, 370 onlv CDC Cvber & 6000, IBM 360
m p x sal, mpx, CDC PPU
50 KB+/B bits 120 K/8 bits
BTAM,  Q T A M ,  T C A M Cvber OS, IBM OS & DOS
no ves  ($ 150-300/mO)

. .

IBM 360, 370 I 8M, Univac, DEC, c,ther~ Burroughs, others
sel, mpx,  block mpx alma, sel, mpx, block m p x Burroughs or common carrier
500 K/B bits lOOK bps/1 bit 50 K/8 bits
all IBM all Burroughs RJE, others

no
~:M 2701, 2702, 2703

Network  Contro l  Prog.
IBM 2701, 2703

I ------ .--,.-,  x-... -,..  S..

; Internal Specifications
: Memorv  rangelword  s i z e  , ‘
‘ Memorv  cvcleltechnology

~ 1 Hardwired/microprogrammed
Communications instructions

u . . . . . . . . . . . ------ . . . . . .

.“.e T. . . . . . . . . . . . . . . . . . . e.. - . . .._. ,. .,,..- .Wn. _.

8K-128K  (16 bits+  2  p a r i t y )  1 2  K-32K  ( 1 6  b i t s )
I-usec  core 900 nsec or 1.6-usec core
m i c r o p r o g r a m m e d  “  ‘ hardwired
translate & test n o n e
. . . . . . .. . .. . . . . ,. .+...  ... -. . .. . . . . . . . . . . . . ,>

4K-32K ( 8  b i t s  +  1 p a r i t y )  4 K - 3 2 K  ( B  b i t s  +  1  p a r i t y ) 48 K-192K (24 bits)
1.5-usec core 1.5-usec core : 800 nsec c o r e
hardwired hardwired hardwired/microprogrammed
not given not given , ves  ~ ,’

. . . . . . . . ..- .?.,.. . . . . . . . . . . . ,,. . . . . . . . . . . . . . . . . . .: -. . . ..-  _ .”.’...:,  z- . . . . . . . . . . . . . . . .
-o

Functions Performed
Scheduling
AuIo  line speed sansing
Data packinglunpacking

Auto calling
.

Auto answering
Polling . . . . . . . .
JTerminal  recognition
Routing
Formatting

$ ;. . ‘: “’”-
. . . . . . . -, . . .

, ;””-”””””. J
-“:  - - ”  - -  -Y ’---

d
,... - . J .. _. -----

/ -.. J$ ‘“-”’-”’ -.”’ / ‘“-’  ““’”’”’””
,f
J ““”--  ” - ”-.. .

“J’”””’ ““”” ““ “
!

J J
JJ

. . . . .
Transmission
Black sizes
Buffer sizes
Codes used

Max active asynch lines/speeds
M a x  activa  svnch Iinedspeeds

Error Checking & Recovery
Hardware or software checks

~Special  checks performed
8 Back-up and recovery

. . . .
variable 80-4096 w o r d s
1-256 bvtes 80-4096 words
ASCII, EBCDIC, others ASCII, EBCDIC, Baudot
64 lines, 45-1800 bps 512 lines, 7S1BO0  bps
not  a p p l i c a b l e 24 lines, 2400-40.8K  bps

. . . . . . . - . . .

1 -2048 bvtes 10520 words variable
dvnamicallv  allocated
ASCI I ,  EBCDIC,  S8T, others
512 lines, 7%1200 bps
128 lines, 120 Ch50,000  bps

not applicable
S E T

variable
ASCI I ,  EBCDIC,  S8T,  others
65 lines, 45-1200 bps
65 tines, 2000.9600 bps

. ’

63 lines, 75- 19.2K bps
5 lines, 960 G230.4K  bpa

hardwarelsoftware
CRC,  LRC,  VRC,  pOIVnomial
retransmission, redundance,
software reconfigurator

hardware
C R C
retransmission

hardwarelsoftware
C R C ,  L R C
retransmission

hardware/software hardware
C R C ,  L R C CRC, LRC
software fullv automatic

! . . . .

32K, 12B low speed Iinas,
360 interface, console,

63 input ports, host
interface, 2 high spaed

. .
16K, 16 tarminal  lines,
host interface, console

.. :.-.-.. . . . . .
Pricss
“Standard”  conf igurat ion 16K, 32 lines, 2703

emulation software
dual exchange, protected,
64-256 lines

power fail, mem protect
$ 7 6 , 5 0 0
not given
$2,065 (5  vears)
. .

modem interfaces
approx $120,000
not given
not available

Purchase ..- . . . . . .
M o n t h l y  m a i n t e n a n c e
Monthly rental or lease

.  ,----  . - G.m. .==-. — .

$92,000 $ 2 5 0 , 0 0 S $ 6 0 0 , 0 0 0
$ 3 5 2 $ 1 , 0 0 0 - $ 2 , 0 0 0
52,331 (5 vears) . . $5 ,000-$12,000 ( 1-5 years)

$ 5 8 , 3 2 0
$147
$1,248 (5  years)

U
U
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. . . . . . . . . . .,

. .
.’

. . . . ..” . . ...” . .. .

Surnrnaryof Characte;s~cs.”== ‘:’” ‘“’” “ ~~ - “ ““’ --.”- “-” ~~ ~ ~ *
.,.’ ,..“. ”: ..:

--
C o m p u t e r C o m p u t e r
Communications, Inc. Communications, 1 nc. IManufacturer Chi  Corp. Collins Radio Co.

- ,  .,.. -- ..,.. . . . . . . . .. .. . . . . . . . . .. -— --- . . ---- ----
M o d a l Mark 11 ,.

l.st  installationlnu  mber  inst
C-System

date  no-t given ‘ 1 inst 6167 -..  5 0  inst,. . . . . . -.. . . . . . . . . . . .

Appl icat ions

C o m p u t e r
Communicat ions,  Inc .

.,.  - .-.  .-
7 0
4/72 1S inst

. - .. . . . . .

... , ... . . . . . . . . . . . . .
7000
12/71 1 inst It71

date and inst  not given
. ..- . . . . - -.. . i

i

I- - - - -  .- .-e-,.J-.. . . ,, ..-+ . . . .Remote concentrator -...  - . . . .-e . ___ . . . . . ./
270x emulator

- .> — -.-..,.,-  .. . . . -. . . . . . . . . . . . . . . . . . ;. .-,. .. —- _.

. ..-- . . . . . . . . . . . .

v’ “- $

/“-. +.. ------ . . . . . . -+ =..- . . . ----- . . .
,.‘ r e n t - e n d

kfessage  switching
Store  & forward ., a - . . . . . . . . . . . . . . . . . . . . . .- -, . . . . . . . . .

~omputer Compat ib i l i ty
40st computers
:hannels
flax  word ratelpath  width
;oftware  compat ib i l i ty
;pecial  software required?
>evice emulated

Univac 1108 IBM 360, 370; Univac mulriple  IBM, CDC, Xerox IBM,  CDC, Xerox
common carrier

IBM,  CDC, Xerox
mpx, block mpx
500 K/8 bits
IBM, CDC, Xerox, others
no

ESI 1/0 channel sel,  mpx, block m p x
IOOK16-8  bits 2Mfl  bit
E X E C  8 OS, PARS in CCP
modif ied EXEC Ves (no charge)

. . . ..-. . . . ..— .- .,  .  .  ..-.==...:.= . . . . . . - ... -
. . .

mpx, block m p x
500 K/8 bits
IBM, cDC,  Xerox
no

50 K/1 bit
I EM, COC, Xerox, others
no

.- . ...*
nternal  Specifications
ulemory  rangelword  size
vtemory  cyclaltechnologv
-fardwired/microprogrammed
communications instructions

.

. ..-

.--, -.. . . ..r .-.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4K.64K ( 8  b i t s )  ~. ~’~,.~
l-uaac core . -
m i c r o p r o g r a m m e d  . ’  - - ” .  .“”’

-. . . . . . 4.

1 6 K - 6 4 K  ( 3 2  b i t s )
2-usec  c o r e
hardwired
byte handling

J
J
J

8K-64K (8  bi ts+ 1  par i ty)
l-usec core
hardwired,  microprogrammed
yes

... . . . . .

8K-64K  (8 bits + paritv)
l-usec  core
hardwiredlm?croprogrammed
ves

8K (8 bits+ 1 parity)
l-usec  core
hardwired!microprogrammed
yes

. . .

Funct ions Performed
Schedul ing
Au 10 line speed sansing
D a t a  p a c k  in~unpacking

: Auto calling
Auto answer ing

‘ P o l l i n g
T e r m i n a l  r e c o g n i t i o n
Rout ing
Formatt ing

J
J
/

. . . . . ...-..=- :-----
J

. /.
d
/
J

J. . . . . ., . . . . . . . . . . . m--r:.  - .--> -- . . J . . . . . . . . . ,. -. ., - ..- ,,- %,, . .. -=..
J
J~-. ... . . .

J
J

. . . . . . . ., . . . . . . . . ..- . . . . . . . . i. . . . .
J J

J

- .,. . -.. -.. m---- .- ,. . . . . . . . . . . . . . --------  -
Transmission
Block sizes
Buffer sizes
Codes used
M a x  act ive  asynch Iines,lspaeds
Max active synch lines/speeds

I

v a r i a b l e
variable
ASCI 1, EBCDIC, X53, o t h e r s
128 lines, 75-9600 bps
16 l ines,  20009600 bps

- - - - - -  -... . . . . .

1 2 8 - 2 0 4 8  bvtes
1 2 8 - 2 0 4 8  bvtes
ASCI I
45-2400 bps
2000-2M  bps

. . . .

1.65K  bytes
any
ASCI I ,  EBCDIC,  SBT,  8audot
240 l ines,  to  9600 bps
60 l ines,  2000-50K bps

I - 6 5 K  bv:es 1.65K  bvtes
any
ASCI I ,  EBCDIC,  S B T ,  B a u d o t
240 lines, to 9600 bps
60 lines, 200@50K bps

. .

anv
A S C I I ,  E B C D I C ,  S 8 T ,  8audot
960 lines, to 9600 bps
240 lines, 2000-50K  bps

/

!

/
dual processors, two discs,
16 medium or 64 low speed I
lines
$ 2 8 0 , 0 0 0
$1,700 ~
$8,300 (5 veard

I

Error Checking & Recovery
Hardware or software checks
Special checks performed
Back-uo  and recoverv

hardware/software
CRC, LRC, p o l y n o m i a l
redundancy, retransmission

hardwarelsoftware
CRC,  LRC,  polynomial
redundancy,  ret ransmission

.

software
CRC,  LRC,  polynomials ,  e tc .

. .

hardwarefsoftware
C R C .  L R C
software

hardware fsofn.vare
CRC,  LRC.  polynomial
redundance, retransmission

I

Prices
‘“Standar&.  conf igurat ion

-.. . . . . . . . . . .

2 4 K ,  3 2  l i n e s 16K, 1/0 processor ,  interrupt
generator, 3G0 interface

$ 4 7 , 0 0 0
$ 2 9 0
$ 1 , 2 2 1  ( 5  years)

.,

dual processors, dual
discs and tapes, card
reader, line printer
$1,000,000
$4,000
$ 2 7 , 0 0 0  (3 years]

16K,  2K ROM, interrupt
generator, synchronous
channel

Purchase
Monthlv  maintenance
MonthlV  rental  or lease

$ 6 0 , 0 0 0
approx  $ 3 5 0
not available

S37,500
$225
$961 (5 Vears)
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Comten,  Inc. I

I
. . . .- {

3670 CCM
date and inst not given

i

+1 Manufacturer

-’-1 Ito :

Model
1st  installation/number inst

Computer  Control
Systems, Inc.

Comtec  Data
Systems, Inc.

cT/90 “
12f 70 10 inst

Comten,  Inc. Comten.  Inc.

.
45 and 65
9169 inst not given

. .
20
date and inst  not given

Teleswitcher  DCS-5000
1/71 10 inst

I Appl icat ions
; Remote concentrator
270X  e m u l a t o r
F r o n t - e n d

Message switching
S t o r e  &  f o r w a r d
i

. . .
i

I Computer Compatibility
IBM 360, 370
mpx, block mpx

I

620K18  bits + parity ~
all IBM

IBM 360,  370
sel, mpx. block mpx
200 K/8 bits + parity
Comten’s  CTAM
yes  (no charge)

IBM 360, 370 multiple IBM, Univac, others
alma, sel, mpx, block mpx
500K18  bits
BTAM, QTAM, TCAM, others
. .

hosr  independent
common carrier
29KEV1  bit
I B M  3 6 0
no

~ g::;:::puters

J Max word rate/path width
f Software compatibility
~ ~j~~;~::~  required?

1- . . . . . . . . . .-‘ Internal SpAf  ications

n
, Memorv  rangelword  size
‘ Memorv  cvcleftechnology

Hardwired/microprogrammed
Communications instructions

~i ”-”

sel, mpx, block mpx
200K18  bits
0s
yes  (no charge) no

IBM 2701,  2702,  2703 I
I

..”

IBM 270X,  290X;  Univac CTMC

.. . . . . . . . . . . . . -~. I. . . . ..- .- .-7  . . . . . . . . . . . . . . . . . . . ..-

8K-256K ( 1 6  b i t s +  2  p a r i t y )  ~
650-nsec core
hardwired
allow interrupt, insert pointer, ,
t e s t  p a r i t y ,  e t c .  -‘ - i

8K-1024K (16 bi ts+ 2  par i ty) SK-32 K (16 bits + 2 parity)
800-nsec  core, semiconductor 900-nsec  core
microprogrammed hardwired
read block, write block, others allow interrupt, insert pointer,

test parity, etc.

8K-128K  (32 bits + 4 parity)
1.2-usec (45)/750-nsec  (65) core
hardwired
allow interrupt, insert pointer,
test parity, etc. .

2K-128K (16 bi ts)
2-usec core,  semiconductor
hardwiredfmicroprogrammed
as required . . . . . . .

Functions Performed
Scheduling
Auto line speed sensing
Data packing’unpa:king  .

; Auto calling
Auto answering

, Polling
T e r m i n a l  r e c o g n i t i o n  -

Routing
Formatting

#

~ Transmission
Block sizes
Buffer sizes
Codes used
Max active asvnch Iine<speeds

Max active synch lines/speeds

I!J
J

$“-”””
J
J . . .

$
J

J
JJ

J-. .
.

;... . . . .

.- !“ . .
/
J ,. .-,...

$
J ’

““;”””

J ,.. .
J
J
d

-..
J  “’”’’”.’””  ‘“-” /
J
J .’,.- . . . . . . . “. . . i
J
J

-..+.

s’
.

I-TM words
8-256 words
ASCII, EBCDIC, SBT, others
1024 lines, 40-9600 bps
1024 lines, 200050K bps

variable
4-64 bytes
ASCI I ,  EBCDIC,  SBT,  others
384 lines, 45-1800 bps
160 lines, 200G240K bps ,,, .

1-400 bytes
60 by res
ASCI I ,  EBCDIC,  Baudot ,  others
128 Iines.  to 1200 bps

variable
4-64 bytes
ASCI I ,  E8CDIC,  SBT,  B a u d o t
128 lines, 45-1800 bps
128 l ines ,  2000-240K  bps  .

anv
4-1 2B bvtes
ASCII, EBCDIC, SBT, Baudot
256 lines, 45-1800 bps
160 lines, 2000-240K bps128 lines;  to 19.2K bps

,
Error Checking & Recovery
Hardware or so ftwzre  checks

. Special checks performed
B a c k - u p  and  r e c o v e r y

. . . . . .

P r i c e s

hardware/software
CRC.  LRC.  VRC

hardwareisoftware
CRC, LRC. VRC
remote initial loading

hardware/software
C R C ,  L R C ,  V R C
commo line “Y” selector,
redundant processors

hardware/sOftware
C R C ,  LR,~, V R C
commo lane “Y” selector,
redundant processors

hardware/software
CRC, LRC, VRC
auto recovery from last
message each line

multiple  CPU’S , auto
f unc  integrity check,
network diagnostics

-. 7,...  .. . . . . . . . . . . . .. .

not given not given 32K; 1 broad band, 16 ttv,
16 model 2741, 4 BSC lines

processor. host interface and
64 line adapters

9SK.  64 asvnch  lines,‘-Standard” configuration
7fj  ~v”ch  lines,  d i s c ,  card -
reader, printer
$239,000 (45) ;  $285,000 (65)
$1,390 (45) ;  $1,660 (65)
$6,600 (45);  $7,900 (65)

P u r c h a s e $ 9 4 , 0 0 0
,.

$ 4 2 5
$1,950 (2  vears)

$75,000 and up
n o t  g i v e n
not given

$70,000
$350
$1,820 (5 years)

!375,000
not given
not available

L1
m

Monthly  maintenance
Monthly rental or lease

. . . . . . . . . ..—,----- -....., .-. —- . .. +-.. -— -- —.. .x.-. ..  .  *--------  .  .4  - .’. . . . . ..--#.-.  a . . . . . . .. . . . , ----- , ~- . . . ------. . . . . . . . . . —... . . -.. -.. . . . . . . . ‘s-.
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. . .
Manufacturer Cybermatics,  Inc. Data Pathing.  Inc.

.
21 00/21“04 ““v “’
3 / 7 0 100 inst

. .

. . . . . . ,r . . .

D ig i ta l  Equipment D i g i t a l  E q u i p m e n t
Corp. Corp.

,.. .
DE Ccomm 1 1D20 DE Ccomm-l  1 0 2 3  “ -  “ -  ‘“
1 2 / 7 1 30 irrst 5172 8 inst

.

d . . . . . . . . . . . -..  .  , .

EM R-Computer [

!

DCS-16”  -

1 9 7 0 15 inst
. . . .

.
I

I, . . . ..
Model “
1st  installation/number inst

Tin Can 1
date and inst not given

Appl icat ions
Remote concentrator

2 7 0 X  e m u l a t o r
Front-end

Message switching
Store & forward

I

/ .
- J  - - - . - ;

If
4
J

J
$“

JJ

. .

IBM, Univac, Burroughs, GE
sel, mpx, block mpx
125K18 bits
IMS,  BTAtvl
no
mag tape controller or crt

. . . . . . . . . . ... - . . .. . . .

)

DE Csystem  10, IBM 360
alma, sel, mpx, block m p x
250 K/8 bits
G A M ,  TCAM, Q T A M
no
IBM 2780,  2848

. -  .  .  . . -r  . > .  . - , - . . .

4K-128K (16 bi ts+ 1  par i ty* )
90&nsec  core
hardwired
b y t e  h a n d l i n g

. . . .

IBM, Univac, Burroughs
alma, sel, mpx
2M/16 bits
8SAM, BTAM, Q T A M
no
IBM 270X or peripheral

Computer  Compat ib i l i ty
Host computers
Channels
Max word ratelpath  width
Sof tware  compat ib i l i ty
Special software required?
Device emulated

IBM 360,  Univac 1108.  418
wI, mPx.  block mpx
not given
not given
no

IBM 360,  370
set, mpx, block m p x
256K\8  bits
G A M .  TCAM. QTAM.  B T A M
no
I B M  2 8 4 8

I n t e r n a l  ‘Sp&ification5”  -

Memory  r a n g e / w o r d  s i z e
Memory  cycle/technology

Hardwired/microprogrammed
COmmunicatiOns  instructions

-- .,-. . . . . . . . . . . . . . . . ---. - r . . - . .  . .  > . . ,. . ,.. . .. . . . . . . . . . . . 1
,- ;

16K-32K (S bits + 1 parity)
I-usec core

4K-128K  (i6 bits + 1 Paritv-)
900. nsec core
hardwired
byte  handling

12 K-128K (16 bits+  1 parity”)
90&nsec  or 1.2-usec core

SK-32K  (16  b i ts  +  1  p a r i t y )  \
50 CLnseccore
h a r d w i r e d
not given

. . . . . . ...”...

hardwired
none

-., ,..

hardwiked
yes

. . . . . . . . . . .

IFunctions Performed
Scheduling J J ‘J
Auto line ~paed  sensing
Data packing/unpacking
Auto calling
Auto answering
Polling

1 Terminal recognition
Rout ing
Formatt ing

i’
. . . .

-., . “.-

J
J

. . . .
variable
variable
ASCI I ,  E B C D I C ,  S B T
100 lines, to 9600 b p s
10 lines, to 50K bps

50-500 words
5CL500 w o r d s
any
250 lines, 75-1200 bps
60 lines, 1200-50K  bps

Transmission
810ck  sizes
8“ffer  sizes
Codes used
Max active asynch Iines?speeds
Max active synch line#speeds

1-32K bytes
variable
ASCI I ,  EBCDIC,  SBT,  Baudot
64 lines, 502400 bps
64 lines, 2400-40.8K  bps

.

to 250 bytes
t o  9 6 0  bvtes
ASCI I ,  E8CDIC,  others

variable
variable
ASCII, EBCDIC. SBT
100  lines, to 9600 bps
10 lines, to 50K bps10 lines, 120&50K bps

i

I
i

1

‘i

Error Chacking  & Recovery
Hardware or software checks
Special checks performed
Back-”p  and recoverv

hardware/software
CRC, LRC. p a r i t y
software and storage

hardwarelsoftware
CRC,  LRC,  modulus
dual processor, dual
tape, auto repel l ing

hardwarefsoftware
C R C ,  LRC
auto retransmission

hardware fsoftware
C R C ,  LRC
auto retransmission

hardware fsoftware
CRC,  LRC,  character parity
fail soft hardware

Prkas
“’Standard” configuration not given

... . .
32K,  Teletype,  16K
drum, mag tape, 4 lines

. . . ..$
PDP 1 1/20, ASR 33
Tele type ,  clock

., -.. . . ----
16K PDP-11/20,  A S R C P U , disc, peripherals,
33 Teletype, 360 interface, commo control unit, line
clock
$30,900

interfaces

$ 1 8 8
$ 1 8 0 . 0 0 0
not given

not available $4,200 (5 years)

Purchase
M o n t h l y  m a i n t e n a n c e
M o n t h l y  r e n t a l  o r  l e a s e

$50,000 .
not given
n o t  g i v e n

$ 6 0 , 0 0 0
$500

. .

$1,200 (5 years)

$ 1 6 , 4 0 0
nor given
n o t  a v a i l a b l e

“ Optional -
. .,

●  O p t i o n a l  “ ‘“ Optional:.
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Summary of Characteristics . . .
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Honeywell, Inc. Honeywell. Inc.

1

m.. - -.. .---...=  ..-..’  -..  . . . -.— . .

Manufacturer EM R-Computer General
1 nstru ment Corp.

System 7 5
1 0 / 7 1 10 inst

/

$

General Electric Co.

Datanet  355 Datanet  2000
11170 inst not given 12/72 inst not applicable

DigiNet  1 6 0 0
3 / 7 1 inst not given

Model
1st  installation/number inst

DCS-45
1971 1 inst

Appl icat ions
Remote concentrator
2 7 0 X  e m u l a t o r
Front-end
Message switching
Store & forward

‘1

J J
/

/

IBM 360, 370
sel, mpx
800K116  bits
OS  MVT

HIS 6 0 0 ,  6 0 0 0 HIS 200, 2000 “ !
d m a mpx, block mpx
500 K/6-36 bits 4 2  K / %  b i t s
G c O S 0 s / 2 0 0 0
no no 1

Computer Compatibility
Host computers
Channels
Max word rate/path width
Software compatibility
Special software required?
Device emulated

s..
Internal Specifications
Memory rangtiword size
Memory cycle/technology
Hardwiredfmicro  programmed
Communications instructions

I EM, Univac, Burroughs
alma. se[, mpx
6M/ 16 bits
not given
no
IBM 270X ‘or peripheral

IBM 360, HIS 6000, others
alma, mpx
225KI16 bits
TCP OS

ln;M  270X ~~M  2803, 3803

,.
t. ,>,.

32 K-128K ( 1 6  bits+
60@ nsec  core

. . . . ..- .-. . . . . . . . . ... .:. . ’

2K-32  K (16 bits) 16 K-32K (1’6 bits+ 2 paritv) 1 6  K-32K (16 bi ts+ 1  par i ty)  !
800-nsec or 1.2-usec  core, semi l-usec core 780-rrsec core
hardwired/microprogrammed hardwired hardwired
yes yes st’ack addressing

. . . . . . . . . . . . . . . . . . . - - - - - . . . . . . ..- . .-

4K-32K (16 bits)
1.2-usec core

hardwired
not given ~“

. .

hardwir@d
SCAN (services low speeds)

1’

I Functions Performed
Scheduling
Auto line speed sensing

, Data packin~unpacking
Auto calling
Auto answering

~ fl~~:l  recogni t ion

Formatt ingI

$ ““” ‘“

..- $ ------- . . .
>
/ .’ “-” ‘ - :

I. . . . . . {.-. ,

. . . . . . . . .
J /

. . .A. .;.._ . . . . .; . . . ..-. -. !$ ““’----’”””’  “ ““
J / d I

/ /
-,.

Transmission
Block sizes
Buffer sizes
Codes used
fvtas active asynch  lines/speeds
Max active synch  lines/speeds

I-32K  words
16-512 words
ASCI I ,  EBCDIC,  specia l
128 lines, 110-1800 bps
128 lines, 2400-50K bps

any
variable
A S C I I ,  E8CDIC
200 lines, 75-9600 bps
32 lines, 75-50K bps

.

any I

dynamically allocated
A S C I I ,  E B C D I C ,  I S O ,  B a u d o t  ~
120 lines, 45-2400 bps
120 lines, to 10,SK bps !

50-500 words
50-500 words
all codes
500 lines, 7S1200  bps
120 lines, 120650’K  bps

variable
not applicable
ASCI I
128 lines, 11O-4SOO bps
32 lines, 30@50K bps

I

~ Error Checking & Recovery
‘ Hardware or software checks
\ Special checks performed
, Back-up and rocoverv

I
hardvvars/software
C R C ,  L R C ,  characler  parity
fail soft hardware

hardwarelsoftware
CRC,  LRC
bootstrap loader

hardware fsofrware hardwarelsoftware hardware fsoftware
C R C ,  L R C LRC.  pa”ritv C R C ,  LR-C,  parity
retransmit, tine-out, retransmission, reload mass storage, program
r e t r y reloed

I. -... . . . . . . . . . . .
P r i c e s

“Standard”  conf igurat ion SK, 30 channels S K ,  ASR 33 T e l e t y p e , 16K,  32 tines 40K, console, 20
disc, crt, tape, FIOK synch and 20 asvnch
baud (3CA fines I

$45,000 ..- y~ooo $87,920 I
$300 $346
$900 (5 years) “ “..  - $ 2 , 9 4 1  ( 5  y e a r s ) $2,0?6 (5 vears)

$

CPU, disc, peripherals,
cornmo  control unit,
line interfaces
$ 2 5 0 , 0 0 0
not given
$6,400 (5  vears)

$ 3 2 , 0 0 0
$200
$ 1 , 1 0 0  ( 3  years) ~

Purchase
Monthly  maintenance

s MonthlV  rental or lease
. ,

. . . ..”., . . -..’ . ... . . . ,. ,. , -. . . . . ., . . . . . . . . . - . ” .  .----Y--.- . .”- - - - -  .,- — . . . —,-T..  -.+...  .:- -. . -.,. . . . . . *, .,, “. . . . . . . . . . . . . , . ...-../.=
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Pro ramming

IsMet ods, Inc.
! Manufacturer North American

Philips Corp.
Omnus  Computer Corp. Prentice

Electronics Corp.
R e m o t e I
Comput ing Corp.i

i . . . . . . . . . . . . ..- ..-.
F R E D
date not given 6 inst

I

I/c P-3000
8/7 1 1 inst 1 2/72 inst nOt applicable

. . . . . .-

DS 714
1 9 6 5 45 inst

F C F
6/7 1 5 inst

Madel
1st  installation/number inst

I ““’””
..-. .. . . . . . !. . .

J I
.-

4 ‘“ I

J
I

.,

I Appl icat ions
Remote concentrator
270X e m u l a t o r
Front-end
Message switching
Store & forward

-..

J

. i

IEiM, Burroughs, Univac
not given
not given
not given
yes ( approx  $40K)

.-

,
Computer Compatibility
Host computers IBM,  CDC,  GE

sel, mpx, block mpx
1.4 M/8 bits
CICS, Intercomm,  BCCAP

not applicable
not applicable
not applicable
not applicable
not applicable
not applicable

1 Blv! 360, others
not given
833 K18-16 bits
not given
not given

IBM 360, 370
set, mpx,  block mpx
not given
G A M ,  BTAM,  QTAM,  T C A M
“A

; Max word rata/path width
I Software compatibility

Sp+cial  software required? no
tape drive

,,.,
IBM 270X, 3705~evice  emulated

1 nternal  Specifications
16 K-240K (8 bits)
I-usec  core, 20&nsec  semi
microprogrammed
yes

24 K-64K (16 bits+ 1 paritv) I
l-uaec core.
hardwired/microprogrammed I
yes

!

J I
J

4K-32K  (16 bits)
1 .2-usec core
hardwired
byte, stack rpanip.,  etc.

8K-64K  (16 bits)
70@nsec  core
hardwired
yes

Memory r%gefword  size
Memory cycle/technology
Hardwired/microprogrammed
Communications instructions

Functions Performed
Scheduling
Auto  line speed sensing
Data packin~unpacking
A u t o  c a l l i n g
Auto answering
Polling

Terminal  recogni t ion
! Routing
i Formatting

16K-256K (32 bits + 4 paritv)
2.2-usec  core, semiconductor
hard wired
not given

.

J

$
J . .
J
J
J
J
J

J

Transmission
Block sizes
Buffer  sizes
Codes used
Max act ive asynch Ii neyspeeds
Max active w nch lines/speeds

variable
variable
ASCI I ,  EBCDIC,  SST
352 lines, to 9600 bps
60 lines, 240#50K bps

1-1024 words1-16K  bytes
dynamically allocated
ASCI I ,  EBCDIC,  SET,  others
8000 lines, 454S00 bps
240 l ines,  2009600 bps

variable
variable
ASCII, EBCDIC,  SBT, o t h e r s
224 lines, to 9600 bps
224 Iinas,  to 9600 bps

32-256 w o r d s
ASCII, EBCDIC, S B T
256 lines, 25-4800 b p s
256 lines, 30&50K  bps

AsCI I .  EBCDIC,  Corras.
256 lines, 75-1800 bps
256 lines, 2000-9600 bps

Error Checking & Recovery
Hardware or software checks
Special checks performed
Back-up and recovery

hardwardsoftware I

c R C
r e t r y ~

hardware/software
CRC.  LRC.  SEQ, format, etc.
dual processors, configuration
switching

hardwarelsoftware
C R C ,  LRC
auto restart, remote
bootstrap

hardware fsoftwara
CRC, LRC
device switching

hardware
C R C ,  LRC
fully  duplex, auto
restart & recovery

.
., [

48 lines and interface
to dual processor
B5500185700 1
$ 1 0 0 , 0 0 0
$1,000 (software) ;
$4,000 (3  years)

I

Prices
“Standard” configuration fully  redundant, dual

C P U, 2 drums, 5 tapes,
125 l ines
$1,900,000

16 asynch lines 16K, dual processor, 4K
control memory, 40
asvnch  lines
$ 4 9 , 2 5 0
$ 3 0 0
$1,530 (2  years)

mix of line speeds
with code conversion,
drum
$700,000
not given
$18,900 (5 years)

$10,740
$130
$225 (5 years)

Purchase
Monthly  maintenance
Monthly rental or lease

not given
not given

‘L”
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,
!-4 Manufacturer
co

2:

Sanders Data
Systems, Inc.

Scantlin Scidata,  Inc.
Electronics, Inc.

8 0 1
9/7  1 inst not given 7 / 7 2 1 inst

/

Scientific
Control Corp.

Telefile
Commster  Products

;y:~ac  2 0 0  “ ”
inst not given

5000
1969 18 inst

T - 6 4 - 1 >,
7f71 9 inst

Mode l
1st  installation/number inst

I
! Appl icat ions
} Remote concentrator

2 7 0 X  e m u l a t o r
Front-end
Message switching
Store & forward

J J J
J
J
d
J

:
J

J :

IBM 360,  Varian  620. CD C160G  IBM  360

J
J
J

Computer Compatibility
Hosx computers

, Channels

i !l%’::dc%%:lWh
I Spec IaI software recwired7
- Davice emulated

o;
1 Internal Specifications
+ Memory ranga/word  size
m Memory cycle/technology

Hardwired/microprogrammed
Communications instructions

IBM 360,  370
alma, sel, mpx
30K/16 bits
BT AM

~1%1 2701,  2 7 0 2 ,  2 7 0 3

1 Btvf 360. 370. others IBM, Univac, Burroughs
alma. sel4, mpx,” block mpx

625K18  bits
not given
96OO  bptil  bit
87AM.  QTAM, TCAM

;;M 2848, 2740

se!, mpx
not given/8- 16 bits
0s
no

500 K/8 bits
OS, DOS, EXEC 8
ves (no charge)
I B M  2 7 X X

BTAM,  Q T A M
no

. .

8K-64K  (16 bits+ 2 parity)
2-usec  core
hardwired
not given

8K-64K  (16 bits + 2 parity)
760nsec  core
hardwired
bit and byte  handling, etc.

4K-64K (.16 bits + 1 parity)
9B0-nsec core
microprogrammed
not given

4K-64K (16 bits + 2 parity)
l-usec  core
hardwired
external status, command-out, etc

8K-128K (16 bits)
1.2-usec  core
hardwired

I
! Functions Performed
Sc hedu Iing
, Auto  line speed sensing
I Data pack ing’unpacking
A u t o  c a l l i n g

Auto answering
P o l l i n g
I ~o:y;;:l  recognition

I F~~rn=xti”g!

J J J

4
J

.

J
J i

Transmission
Block sizes
8uffer s i z e s
Codes used
Max active asynch lines/speeds
Max active synch I inesJspeeds

to 1024 words
not given
A S C I I ,  E B C D I C
45-1800 bps
2 0 0 0 - 9 6 0 0  bps

1-64K words
1-128 words
all 5-8 level codes
384 lines, 37.5-2400 bps
192 lines,  240@9600  bps

I-4K words
I-4K  words
ASCII,  EBCD)C,  SErT
1024 lines, to 1800 b p s
32 lines, 2400-50K  bps

to 4K words
to 4K words
A S C I I ,  E B C D I C
64 lines, 45-1800 bps

64 l ines,  2000-9600 bps

any
1-256 words
A S C I I ,  E B C D I C
38 lines, 50-1800 b p s
6 lines, to 9600 bps

1 Error Checking & Recovery
Hardware or software checks
Special checks performed

; Back-up and recovery

hardware{sof  tware
C R C ,  L R C
redundancy, hardlsoft
restarts

hardwarelsoftware
C R C ,  L R C
multiple cpu-s,
retransmission

hardware/software
C R C ,  L R C
dual sy~tem

hardware[software
C R C ,  L R C

.-

hardwarelsoftware
C R C
timevariable, check-
pointirestart

I
Prims

“ S t a n d a r d ”  c o n f i g u r a t i o n  .

.- . . . . .
8K,  ASR 33 Teletype,
interfaces, disc

$40,000

~0~0 (5 years)

16K, 64 line interface,,
4 synch  lines, disc, console

4 synch  lines, 12
asvnch  lines

not given 6 lines, printer, mag
tape, disc, console,
crt, back-up tty
$ 9 3 , 6 0 0
$ 4 8 5
not available

Purchase
A Monthly  maintenance

Monthly rental or lease

$44,950
$188,79
$998.89 (5 years) ‘“

i,

$ 6 0 , 0 0 0 :$;$00
not given
not given $1,500 (5  years)

. . . . . . ...+. .. . . - .-*.. - -.-r. - . .-:7-=7.  -.-= -.  ,.-—!. -u-...  . . . . ----- - . . . . , ,. - ..-, -..!.. . ... .. .- - . - w .  .-  .-—.  -.--— . - - .  - . ,  - . - . - — — . . - - ” -  .-—.  ———-
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i

Manufacturer Teleprocessing
Industries, Inc.

Tempo
Computers, Inc.

Tempo
Computers, Inc.

270-!-
8f71 12 inst

Texas
Instruments, Inc.

Lfnivac

i -- ‘--  -
M o d e l  -

~ 1SS  installation/number inst

i ‘“””

I
C/s? “’
date not given 4 inst i

1

C2000 ““ ‘-’ ‘“
7!71 12 inst

.
I  andll
12{69 62 inst

. .. ’

980 DCS
6170 12 inst

.

Applications
Remote concentrator
270X emulator
Front-end
Message switching
Store & forward

J \. . . . . . . . . . .
J . ,

. . -----
J

Computer Compatibility
Host computers
Channels
Max word re;a/  path width
Software compatibility
Special software required?
Device emulated .

IBM 360,  370
sel, mpx
125KII  bit
all IBM for 270X
no
IBM 2848

Lfnivac  1100
Sel
300K136  bits
EXEC8
no

. .

Univac  1108, 1106, 418
mpx
50K/18 bits
SO EXEC8
yes

. .

IBM, HIS, CDC, Xerox
set, mpx. block mpx
1.4 MB18 bits

IBM 360,  370
self mpx
not given
BTAM,  QTAM,  TCAM, HASP
no
I B M  2 7 0 3

,. .

not given
-.

I
I n t e r n a l  SpecificatiO-ns

! Memory range/word size
; Memory cyclaftechnology
i Hardwired/microprogr  ammed
‘ Communications instructions

Functions Performed
Scheduling
Auto  line speed sensing
Data packin~unpacking
Auto calling

. Auto answering
Polling

Terminal  recogni t ion
ROuting
Formatt ing

Transmission
Block sizes
Buffer sizes
Codes used
Max active asynch  Iine<speeds
Max active synch lines/speeds

i

. . . J-.. . . . . . . .

16 K-64K (16 bits+ 1 pariW)
630-nsec  plated wire

52 instructions t
. . . . . . . . . . . .,

1

8K (18 bits)
900-nsec  core, semiconductor
hardwired
not given

.  ...&.

8K-128K  (8 bits)
900-nsec  core
hardwired

not  given
..-

8K-128K  (8 bits+ 1 oaritv) 4K-64K (16 bits +1 parity)
750-nsec  semiconductor
hardwired/microprogrammed
25, esp.  for mulL  interfaces

750-nsec  c o r e
hardwired
not given

., . .

JJJ
./

J
/.

$’
J

.

J
J

I
; ., -..-, ... -, ;

;
J “. “’ :
J ,
J

,..

; .
4

-.

. . . ... .-. --. ,.- .
any variable

variable
I
I

A S C I I ,  E B C D I C ,  X S 3 ,  B a u d o t
128 lines, 45-1800 bps
128 lines, 2000-50K bps

not applicable
3-8 words
ASCI I ,  Baudot
208 lines, to 1800 bps
48 lines, to 9600 b p s

variable
variable

a n y
a nv a nv

ASCI 1, EBCDIC, Baudot
256 lines, 45-1800 bps
256 lines, 1200-IM bps

ani
255 lines, 25-4800 bps
255 lines, to 230.4K bps

a n y
768 lines, 2%4800 bps
256 lines, to 50K bps

Error Checking & Recovery
Hardware or software checks

, Special checks performed
: Back-up and recovery

software
CRC,  LRC, parity, blk sum
auto res:art,  mag
tape back-u P

software
C R C ,  L R C ,  c h a r a c t e r  parity ~
error logging, loop -
back testing

.

hardware
LRC, VRC

.-

hardware/software
CRC, LRC

-.

hardwarefsofmare
CRC, LRC
retransmission

i . . .
Prices
“’Standard” configuration

. .
not given32 TWX/ Dat.s.  Phone lines.,

32 svnch  lines. 132
6 commo lines, 2MB
storage

49KB, 16 asvnch l i n e s ,
8 synch  lines,
intelligent channel
$ 1 2 5 , 6 4 0
$ 5 0 5
$1,966 (5  vaars)

not given

asynch  l i n e s
$140,000
not given
not applicable

$50,000
$300
$1,100 (5  years)

P u r c h a s e
Monthly maintenance
Monthly rental or lease

$50,00 G$250,000
$ 2 5 0 - $ 1 , 2 5 0
$1,000-$5,000 (5  years)

$50,00 @$250,000
$ 2 5 0 - $ 1 , 2 5 0
$1,000-$5,000 (5  years)

.
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A P P E N D I X  H

GEOLOGICAL  SURVEY OCS DATABASE



1 . 0 CONSERVATION DIVISION DATA FILES

Several files of data gathered by the Geological Surveyls

Conservation Division in their OCS supervisory role would be a valuable

asset to BLM in support of their OCS environmental assessment studies.

These files contain data on lease production, accidents connected with oil

and gas operations, and platform inspections.

Of the three sets of data, only the accident reporting system has

yet to be automated. Development of that system is scheduled to begin in

approximately one month (May, 1975). Manually prepared, semi-annual

reports are currently distributed, A synopsis of the lastest report is

provided in Exhibit 1-1.

The Lease Production System currently in use was developed by

GS Gulf Coast Region, Oil and Gas Branch Operations staff. The system

was programmed in Fortran using sequential files with fixed format records

containing character strings between 80 and 685 characters per record.

Contained within the data (as shown in Exhibit 1- 2) are monthly s ummar i es

of oil, gas and condensate production with gas sales, fuel, flare and

injection subtotals by lease, lease block, field and operator. All of the

information in this form is public domain under OCS Operating Order No.

12 of August 13, 1971.

The Platform Inspection System was written by GSA staff under

the supervision of the Gulf Coast Region Conservation Division in Cobol

using fixed format sequential files. Two files of textual data are maintained:

a platform inspection status record which is updated after each inspection,

and an enforcement action history file containing a historical record of

Incidents of Non- Gmpliance (INC) and Potential Incidents of Non-Com-

pliance (PINC) associated with particular platforms. Each month, or more

often if necessary, the files are merged and printed for use by the platform

inspection team. The system is currently being modified to reduce its

H - 1



EXHIBIT 1-1. (Sheet 1 of 7)

ACCIDENTS CONNECTED WITH FEDERAL OIL AND GAS
OPERATIONSIN THE OUTER CONTINENTAL SHELF

GULF OF MEXICO

~=~o.a .aze ~.~ids”~~nss  -ussd in class ifyirqj th= Zi?f=rent  zccid=ms cGn -
neczed with Federal Gil and Gas Operations  in the Outee Contim~tal
~lleif:

tkeNational”C octingency  ?laa into three categories:

a. Minor - less than 10,000 gal.(233 bbls.)
b. Nediua - 10,000 to 100,.090  gal.
c . Ifajor - o v e r  100,!300  gal .

However;  all spills in the amount 05 50 bble... (2,100  gal.)
or more are rscorded.

Table JZ. ~La{~r  ACCi,dSZtS - includes spills of over 10,000 gallons
(233 MIs..) acd includes blowou2s , explosions and fires creahing
major structural danage or blow-outs, explosions and fires
resulting in loss of life.

Blowouts
E<plosiorLs and Fires
Pipelins Breaks and Leaks
Significant  l?ollutioa Incidents
Major Accidents

H - 2
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EXHIBIT 1-1 (Sheet 3 of 7)

1,

X 2
●IL

4.

jy
ly
&/

ACCIDENTS Ct)NNECTUD  WITII FEDERAL OIL ANT) GAS.. —-. —.——.  ..—._,——. —...-... .———. ——.
O1)I;lM’L’IONS II! ‘IIIE OIJ’1’Itl{  COIWT,N[iN’1’Al,  $]lNL1?. — — . — _ _ —-—.  ——. . . . . .— .-- ——

G[JU’ oh” M1lXIC()

Blowouts (TABLE A)

Area and Illock
Lease  & ~lell No. Date and

Operator Duration— . — — .

Vcr[nl~lon  Hllc, 26 6-8-56
OCS 029, Well  A-1
Union Oil Co. of 11-;;-56
Calif.

Eugene Ifiland 10-19-57
Blk.  175 OCS 0438, (11 hrs.)
well A-6
Sinclair  Oil & Gas Co.

South Pass Bllc. 2 7 6 - 1 4 - 5 8
OCS 0353, Well 25 (2 Ims. )
Shell Oil  Co.

So, Timbalicr 7-26-59
lllk, 134 OCS 0461, (f’ ~,1-g. )
Well  D-1
Gulf 0.(.1 corp,

Type Accident,
Related llc~

Blowout, ~LtS;

1 1 , 4 3 5 ’  Yire,
B/E/-—

Blowout, Gas;
ll,29C1’ I?ire.
B_/

I31ov7ouC, Cas;

l,86!11 l?ire.

y

lllowou~, (ml;
, 4 , 8 8 0 ’  I?ire.

Sce UI.SO,  Iixplooions  ancJ Vires Table  B
See also} Si[y~ifi.cant  Pollution Inclclents?  Table D
See also, Major Accidents ‘i’able 11

I1OW
Controlled

l)ri.lled
relief
we l l ,

13rM~ecl

Bri.clged

13rMgcil

Volume Oil
Spilled
.*”l_

None

None

None

None

Injuries ,  fatal-
ities, dtmage to”

property or
cnvironnwnu——..——

LOSE pl,ntform, rig,
and two wells.

Minor dmlage co
rig.

Minor clnmige to
rig.

onc lc:Ll@, SL!VQII
i.njurccl,  rig’
(Ianlngc!d.,,
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EXHIBIT 1-1 (Sheet 5 of 7)

‘1’AJll,li  C

Area and Block
Lease & Well No.

oJlera Eor

ACCIL)UN’1’S CONIWXTE1) U:IMI lW[)IIXAJ,  OIL AND GAS. ..——..— . . . .— . . .._-._..—___—
OPl?JU’i’I.ONc:  lN ‘tlIlt OU’J.’PR  CON”L’lNEN’L’AL  !WIT.F.—_--&—----  . ..—_... -— ---. GULF OF MEX”I,CO------

Pi~eline Brcalcs or Links— .—

Voluure oil
I n j u r i e s ,  fatal-
ities, damage t o

property orHowDate and
Duration

Type Accident,
llelated Depth

S p i l l e d
(bbls. ) environment

,.

Line shut-1. Main Pass Bllc. 42
OCS-G 1367
Chevron 011 Co.

2 - 7 - 6 7 Pipeline leak.
Cause unknown.
g/

65 No recorded
cnvironmen  tal
d a m a g e .

in and
repa i red .

1 6 0 , 6 3 9EC2
bA West Delta Blk.  73

OCS-G 1 0 8 3
Humble Pipeline Co.

10-15-67

10-%67

Pipeline lealc
caused by
anchor dragg-
ing. 1)/11/.-

L$ne shut-
in and
repaired.

No recorded environ-
m e n t a l  d a m a g e .  ‘

So. Timbalier
Blk. 131 OCS 0457
Gulf Oil  Co.

3* 3-12-68 Pipeline break
caused by
anchor dragg-
in~. D/E/—-

Line shut-
in and
repaired.. .

6,000 No recorded
environmental
damage.

1 - 2 4 - 6 9

1-:;-69

No recorded
environmental
(.kllwlge.

So. Timbalicr
lJlk. 44 I?i.pclinc
from S.T. 131>

, 1 3 5  & 176 flds.
“to U.F1. sta.
,Culf 011 CO*
.

Pipeline lcalc
probably caused
by pigging,  I)_/

I?st, o v e r
100

D/
g/

see also, Si~nificant  Pollution Incidents, Table  D
See also$ Major  Accidents ,  Table E
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o

1.

x 2“
(i

3,

4*

Area and Block
Lease & Well No,

Operator

Vermilion Bllc. 26
CICS 029, Well A-1
Union Oil Co. of
Calif.

West  Delta Bllc. 45
OCS 0138, Platform
“II”,  CAGC “

EXHIBIT 1-1 (Sheet 70f7)

TABLE lZ

MAJOR ACCIDENTS CONNECTIUJ WITH FEDERAL OIL AND GAS- — - — . .  —..—
01’lH{A’YIONS  IN ‘L’HIj OUTIH{ CON’~l~EN’rAI.  SliilT.F——.—. _

Q~L~ 011’ l’lIXICO  ‘—-–,,

Date and
Duration——

6-8-56

11%0-56

1 0 - 1 5 - 5 8
to

1 1 - 2 1 - 5 8

So. Timbalier  Blk. 7-26-59
134 Ocs 04GI, (4 h~~ , )
Well D-1
Gulf oil Corp,

Eugene Island  1311c, 7-13-60
199 Ocs 0437,
Well No. 2 7-;%60
Placid oil  co.

A] See also B l o w o u t s ,  Table  A

‘1’ypc Accident,
Related Ilept&- - -

1310wout; Gas:
Al 1 1 , 4 3 5 ’ .
Tire, 13/

Explosion,
fire; oil
(completing)
(Believed
ignited by
welding opera-
tion), }-/

Blowout, Gas;
4,8801 Fire .
A/B/- . .

Ship collicled

Wf~h jLICICfJ~

Causf.ng  blow-
out; gas: flrc
lJ/y

c/

Uow
Controlled

Dri l led
relief well

By last of
3 relief
wells v

Bridged

Ttlth blow-
out  prti-

Vc?ntcrcl,

Volume  Oil
S p i l l e d ”
(tlbls,)’

None

Minimal .

None

None

In jur ies ,  fatql-
itics, l,lanlil~e  to
p r o p e r t y  o r

environment
,’

Lost ‘platform,
rig, md t w o  :
wel ls .

Seven Icillecl,  17
in jured .  Los t
platform.

One killed, seven
i.njurcd; r i g
clalnaged,

S e e  also Pipel ine Leaks or Brcwlcs,  Table C
See also Si&~ificant  Pollution Accident?,  Table D
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output complexity. It should be noted that the Southern California Cons er -

vation Division, being only responsible for five platforms at the present

time, has not automated their platform inspection records. Efforts to

standardize forms and procedures are underway. (Copies of Complex

Initialization, Drilling and Production Inspection PING lists are provided

in Exhibits 1-3, 1-4, and 1-5).

2 . 0 USE OF G13 DATA

If Geological Survey permission is acquired to access the

Conservation Division data base, the transfer of information from the GS

facility to the BLM Center could be accomplished through a processor-to-

processor direct access exchange initiated by a BLM Data Management

System user at a regional remote site. This concept is illustrated in

Figure 1-6, assuming a BLM facility in Washington, D. C. Technically,

the data transfer is easily accomplished, given GS file naming and field

length conversions.

H-1o
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E X H I B I T  1 - 3 . C O M P L E X  I N I T I A L I Z A T I O N

D I S T R I C T  _ COMPLEX _ _ U s . G E o L O G I C A L SUPV
. . L E A S E  _ _ _ _ PL@. TFORr4 I N S P E C T I O N SY

I) ATE THIS  IW3P  _ / _ _ / _ CO MPLEx IN II IA LIZ  AT I

COMPLEX ID AREA BLOCK LEASE
----- — —--— -—-

L I N E
NO.
01
0.?
0 3
0 4
0 5
0 6
0 7
0 8
0 9
10
11
12
13
14
15
16
17
18
19
20

e. T[ME  >IJMM417Y O*
CURRENT

INSPECTION —--- HR
WAITING
TRAVEL
ToT41_

WELL NUktBER
STR OR ENFONCE  ( N C
NO. ITEM NAME hCTION NO.
—

—
—
—

—
—

—
—
—
—
—
--
--
—

_.-. ——— ——--— —--—-
- ---.- .——--—-—  -—--—--
------- -——_______ -—_
------ -———--—.—  --—-—
--. .--— .—-— —.. .—_ -.-—---
--.---—-—-—-—_.—_.---—-
----.--.—— -----—----  —-
-----  .-- —-— ----— ----—-
------ .,-_--— — --..——— --—-
------- -—--— -- —— -----
------  --—-----_-_--—_-—_
------- —— --- ----—--_--—_
---- -.-- —-——-- —----—--
------ --_---—__—__-—_
- .-. ----- ——— __________
- -.-----—-—----—----—-
------  ——-.  — -- —---—---
------- -———-—-_-——--—-
- . ------ —- —---------------
--- _ - _ -- — - — ----------  ----

--.. —
--—-
-——
---—
-----
--.--
---—
---—
---—
---—
-—_—
---—
---—-
-----
-—-—
-----
-----
-----
---—
-----

-—. -
-—. -
-—*-
-—*-
-----
---  ● ✍

✍�✎ ✍

✍�✎ ✍

✍�☛✍

✍�✎ ✍

✍�✎ ✍

�✎✍

✍�✎ ✍

✍ ✍ ✍ ✍ ✍

✍✍✍ ● ✍

✍�☛✍

✍�✎ ✍

✍�☛✎✎

✍�✎ ✍

✍�✎ ✍

FIELD
—— - - -

TYPE INSPECTION
CURRENT
--

*** ENFORCEMENT
9--- SH(JIN  I*---*

DATE TIME
t.10/l)A/VP  H@
_/__/_ _ ___
_/_/_ ----
_/_/_ _. --
_/_/_ ____
_/__/__  ____
_/_-/__ ____
_/_/_ ----
_/__/_ -----
—/__/__ —---
_/__/ -- _...-
_/_-/ -- ----
_/__/_ ----
_/_/_ _*--
_/_/_ ----
_/_/_ _. --
_/_/_ ____
_/_/_ ____
_/_/_ ____
_/__/__  _____
_/__/-_ ____

LEASE
---- — ----—----

(Sheet Z of 6 )

kY
SIEM I N P U T  D A T E  __/_/_-
0 14 PAGF  N O .  _ _

OPERATOR CO.  REPRESENIATIYE
--.--—--_--- --- —-----  _—___—

I n s p e c t o r s  C O O E INSPECTORS NAME
CURRENT - >IGNATUHE

-- -—--------——  —---
-- -—----.-----——-—
-- _ —-- — --—--—---  --
-- -——-------——---—

A C T I O N  O**
S___REOpEl~EO__*

DATE T I ME
MO/  DA/Yt+  liR
__/__ /__
-J_ J_-
-- --/ --/
-#-/_-
_/_-/_
__/__/_
_J_–/_
_/_/_
_/_/_
_/_/_
_/_-/_-
_/_-/_-
_-/__/_
_J--/_-
_-/_/_
_-/__/_
_J__/__
_/_  J_-
_J_-/_
_ /  _-/_

-- . --
--- --
___ --
___ --
-----
-._. --
___ --
—----
--- --
___ --
--- --
--- --
___ —-
___ --
_-. ——
___ --
___ --
___ --
--- --
--.--

LOST PRODUCTION
OIL GhS

COMMENTS BARRELS
---.—--—-----—-——--
_---_ -_ — - - - - - - - - -  — - - - —
_—____——  _  - - - - - - - - -  — - - - —
- - -  — - - — - - - -  --—--—---—
--- — - - — - — - -  .  _-- _---_--—
----—  --—----  - - - - - - - - - - - -
--- —--  —----  .-----  ___-—
--- ——-—---.  —--------—
—- — - -  —  - - - - - - —  - - - - - -  -—
--- —-- —--------  ——  ---—
_—___--—  - - - -  .  - - - - - - - - - - - -
-- — -  — - - — - - - -  -----—  ----  —
- _-_----  —----  ------ —-----
----— --—------  ---—  ---—
__--—-—  —----------—  ---—
----—  -- —------  —--  ——-—
--- —-_ —----  .. ———  -----
----—  -- —------  ——— ---—
_____ _______  ---_ -- —_ --—
— - — - - — - — - -  ..__ - —--------

-— --
-----
-— -
--—-
-----
-— --
—-
-—- -
-----
—--
-— -
-----
--—-
-----
-----
-— --
-—-
-----
-----
-----

--------
---.--
-----
- -4--
---.--
. . . ..-
.. —J -



T1
I
l--
L/J

L I N E
NO.
01
0 2
0 3
04
0 5
0 6
0 7
0 8
0 9
10
1 1
12
1 3
14
1 5
16
17
Is
19
20

EXHIBIT

OISTRICT COMPLEX —--
LEfJSE _ _ _ _
OATE THIS INSP _/._/_

sTRuCTURE
NUMBER

- -
- -
- -
- -
- -
- -
- -
.-
- -
- -
- -

. .

.-
- -
- - -
- -
. -
- . .
- -

REM/JRKS  01

REMARKS 03

REMARKS 05

REMARKS 07

f? EMPR&S  09

P I N C  NUhtFIER
—---
—---
--- . -
--— .-
--- . -
—___
---  ● ✍

�✍✍✍

�✎☛✍

��✎ ✍

�✿☛✍

�✎✍

—---
—---
—.-
—---
—---
—---
—___
--- .-

1-3. COMPLEX INITIALIZATION (Sheet  3 o f  6 )

U.S. G E O L O G I C A L S U R V E Y
P L A T F O R M I N S P E C T I O N SYSTFM

C O M P L E X IN IT IA LIZ  ATIO  N

** W A I V E R S  4PPROVEl)  *~

D A T E  ISSUEO
--/_/-_
//- -  — - -
/ /- -  — - -
/ _ / _ _

::/_/_
/—- —/--
/ _/--

::/_/_
_/_/--
__/_/-_
--/ —/--
_-/_-/_
--/_/--
__/--/_

t _/--
:z/_/-_

/ _/-_
:1/ --/--
-/-/--
__/_-/__

I N P u T  O A T E  _/_/_;
PAGF N O .  -_

COMMENTS
-.-----  .----------  ——---__  -—_---  _-_-_ -__—
------- ——  —-- — -  —  - - - - - - - - - - - - - - - - - -
-------——  --.--  — —  - - - - — - -  —  - —  - - —  - - — - - - - —
-_-- ___ ——-_---  —-----—-  —_-__  -—-—  _--—_
_-__ -__-—-_  --_ —_________ -_-. -——  —-—
__--- __ —---  _--_ —---- —__ —-----  —-- —_-- —-
--_-- _- ——  ----- — - - - -  — - - — - - - - -  -.-——------
---------—  —---  — -  —  - - - - - - - - - - - - - - ---—
-------  ——. ----  —----  __-_ -.-_____ --—
__-- _-__ --___  --_ —_-_  -—--  —--_ ---_ ——  —----
_--— __ ——  - - - - -  —  - - - - - —  - -  —  - - - - - -  — - — - - - - — -
-------  ——------------—  -- —-- —-- ———  ---—
-------  ——  --------  —-—--—  _ _ _ _ _ _ _ _ _ _ _ _
_-_-- __ —---  ___- ___- —__ —-----  —_--  —-
-- —--- ——-----—  ——-—_-_____  --- —- —_--—
------ __---  ________ -- —- —_-__ ------—  ------
__ —__- ——---_________  -___ —-. -——  —-—
-----  _- —-- —---  —--------  _—-----—  —---—
--------  —----- —----  —--  —------—  —---—
_-_- ___ —---  —-_-----  _ — --— - - - - - - - - -  —--- —

_:------ —---- —--_ -—_ —-- —-------  .—---— — — ----------  - 0?

--. —- —--- —--_ —-- ——_—--—--—---- —-----— —------- 04

06---_ -_ ——_— —--- —-__ -- —- —_--- —— ---— -- —— —-- -----

------- ------------------- -------------------- 08

------- ------ ——— —- —------- —--- —-- —— —------- 10

--------------  —-- —------  —-------  —---  —_ —-___ ---—_

--------------  —-- —----------  —-__ — ------------  .. --—-
-----------------  —--— ------  -----  __ — --------------  —-

—---- —- —--___  -—__ —------—--—-- ----- ----- ----------

------- —-------—-----—-- ------------------  -------  - ---



EXHIBIT 1 - 3 . COMPLEX INITIALIZATION (Sheet 4 of 6)

D I S T R I C T C O M P LE X  - - - -
LEASE  __z-
DATF  Ti-IIS INSP _/_-/_-

U . 5 . G E O L O G I C A L >utf  VEY
PL4TFoti  M I N S P E C T I O N SYSIEW

CUMPLEX I N  I T  I A  L I Z  ATIO  rs
INPUT DATE _ / _ l  _ -
PAGE NO. - -

PIPELINES
RECF.  I V E S OELIVERS*--- --PIPELINE  Sensor  -------*
PRoOUCT PRODUCT* - -OPERATING RANGE - - - - - *  ‘iHiJTs

PIPELINE PuMP
HIGH LOW

SET SET
PSI PSI

~-.jl!JTcI
oPER -

ABLE
Y / N

S.1.  V A L V E - *
AC II VA TED BY
61JT0 I N O  REM
Y/N Y/?4

CHECK
VALVE

Y / N
LINF STRUC T Y PE N4NE/  PROD OEPAI?T
No. NO.  (O,  I,R) S I Z E  [G*OJ  T O

FROM FAC INCOMING TO  FAC REcOHD ..-. .-, ,
It>t

HIGH LOW

. —  - -  - - - - -

-——  --—-

-— --  --—-

—— - -  --—-

- - - - -  - - - - -

-— - -  --—-

---—  -_—-

- - - - - - - - - - -

- - - - -  .- —-

- - - - -  --—-

WCLL

Y/N“ ,.,  C,,  m.. v,., HIGH LOW,,,” r ““m

---—-

,,8”

01 .-

02 _-

03 .-

04 _-

05 .-

06 --

07 :-

08 --

09 --

10 _-

—-- ----- ----
--—- -----

----- ----

.- —- -----
-—---  -----

----- -------- —-—
--_---—

-—_ —-—

---—-—
---———

-.— ----- -— --

---- ---—- ----- -— --

-— ----- ____

----

—--
-—-

——-

-—-

—- -

---—-

--- —-
-—-—-
---.—-

--- —-
----—-

----- -——

----- --—_-_--_—

---—-—

---—-—

---—-—
--- —-—

----- ---—

----- -—-
----- -----

-—--  -—--

---—- -----

----- -—--
----- -——

---— -——
----- -----



E X H I B I T  1 - 3 . COMPLEX INITIALIZATION (Sheet  5  of  6 )

D I S T R I C T  _  COMpLEX  _ _ _
-  LEASE  - - - -

DATE THIS INSP

U . S . G E O L O G I C
P L A T F O R M IN SPEC

A L Sul+v
TIONSY
A L  IZ A T  I

E Y

S T E M
O N

s----SUBSURFACE

Ssv Crm TBG MAKE
TS1 VAL  INST MOO DEPTH
H / L  H / L  1 2 / 7 2  T Y P E  S E T

INPuT DATE .-/_/:.
PAGE NO. - -_/._/_ C O M P L E X I N  I T  I

WELL BAY AND FIELD RECORDS
S A F E T Y  D E V I C E - - - - *  A V G

D A T E  wA- LAND FLO D A I L Y
REkl/  IvER NIP C U P PROO
INST Y / N  Y / N  Y / N  R A T E

wORKING HRE”!js
FLOW *---p~ESSLlRE SE I.f So R---*
LINES o--i?~Cof/D-*

NO. THG PRESS
t4AS P S I
VAL FLO ‘$1

- - - - -  —---

- ---.-  —-—

- ---—  — - - -

-  --— —-—

- ---— —---

- ---— —-—

.  ---— —---

- -—— —-—

- ---— —---

- ---— —---

- -—- —---

- --— —---

- ---— —---

- ---— —---

- ---— —---

- ---— —---

- -— - -  —---

LINE
No ●

01

0 2

0 3

0 4

0 5

0 6

0’?

OR

0 9

10

11
12

13

14

15

1 6

17

S I N
Y / N

CASING TREE
Psl PSI

--—- _-—

—  --—

--— -—

--— -—

—- —  --—

—  -—

— —  -—

--—- -—

—- --—

--—- -—

--— -—

-—- -—

--—- --—

--—- -—

--—- -—

----- - —

--—- --—

STRUC WELL ZONE
No. I D  S T A T

*-- TE,  T---*
HIGH LOWFIEADER HIGH LOW

——— ---—  ---—

---— - - - - -  --—-

-—— —-——  --—-

-—— --— - - -

-— -- —--—-  --—-

-—— ---— --—

---— ———  -—-

---— ---— - - - -

---— - - - - - -  --—

-——  - - - - -  - - — -

- — —  - - - - -  ---—

-— _--— - - - - -

-—— ---— --—-

-—— - - - - -  - - - - -

-— — - - - - -  - - - - -

-—— - - - - -  --. —

- - - - - - - - - -  -----

------
--——
-----

--—--
--—

-- —--

-- —-

--——
-- -—-

-- -—.
--—-

-..---

--—
---—

----

--—-
_____

-—--
-—-

-— --

-—— -----
-— -——
-— -.---
---- ----—

----- -----

---
---

---

-—
---

---

-—
---
---

---
---
---

-——
——
-——
——

.-

.-

.-
--
--

--

--

--
--

--

--
--

--
--

--

--

--_--- —
----- -—
----— —

--.-—— —
—--

-— --
-— --

- ——-
-—--
.
.. ___
-——
-—--

-----

------  -—

----- —

_____ —

-_- —-- —

----—  —

---— —

------  —
-- i-_ -—

-.-A—  —

- - - - - -  —

- - - - - -  -—

-—-

-—- -----
-—--  --—-

-—---  -----
--— -— --

——
——

-—

---—

——

-—

-——

--_— -----
----- ---—
—-_— ---—-
----- -----

---— -----
--_— -----

---— -----

----- -----

---
- ——

-——

--—

-— --

..— —
-— --

---

----- —---  -—
-- ---- -— ----- -—



EXHIBIT 1-3. COMPLEX INITIALIZATION (Sheet  6 o f  6 )

DISTRICT - COt4PLEx _-— U.5. G E O L O G I C A L
. .

SURVEY
-  L E A S E  _L-- PLATFORU I N s P E C T I O N SYSTE*

D A T E  T H I S  I N S P  _ / _ _ / _
I N P U T  DATE __/_/_-

C O  MPLFX I N I T IA LI Z AT I O N PAGE NO. -_

LINE
No.

01

02

03

04

05

06

07

08

09

10

1 1

1 2

1 3

14

15

16

17

PHoOUCTION  VESSELS
wOPKING  OPERATING *-. --pressure  SE NSOR---*

STRUC PRESSURE RANGE (PSI I *-- RECORO-O

N O .  * - - - - - - V E S S E L  N A M E  - - - . - . - *

* - - -  T E S T - - *
Ps I

--
--

--
--

--
-—

.-

:-

--
--

..

--
--
:-

--
.-
--

.--_ ———--_—_—_—  _

_____ —-_-----—_—.

--_-  —_ —--.-—--—  —-— -
--————--—--_-—_—-

.-- ———--—---—  — -—-
_---  ——-----— -.-. — -—-

--___—_— ——-—-

.-.- ——_____ -- —-_-—---

_---— —--.—--—--—--

--——————————_—-

--———--————-—-
----— -——--——-  —-— -

_--- _—— —_ -—-----  —-—-

-___—— ----—----—-——

.--- ————-— —_- —_- —--

.——

-——

—-—

——-

——

——
——

--- —

—-—
—-—

——
—-—

---—

HIGH LOW

--— -——

--— -——

-— - - - - -

-— -——

-— .--—

--— -..  —

-— -——

-— ---—

-— ---—

--— -——

--— -——

--— ---—

--— -——

-— -——

--— -——

-— -——

-— ---—

HIGH  L O W

- - - - -  -— - -

- - - - -  --—

-——.  -—  ——--

-----  - - - - -

- - - - -  —---—

- - - - -  -—-

- - - - -  .— -

-. —-- - - - - -

- - - - -  - - - - -

- - - - -  - - - - -

- - - - -  --—-

- - - - -  -—

- - - - -  - - - - -

- - - - -  - - - - -

- - - - -  - - - - -

- - - - - - -  - - - - -

- - - - -  - - - - -

PIIbH  LOti

---— - - - - -

---—  ——  _-

—— - - - --—-

-—— ——-

—— --—-

-— - -  --—-

-——-  --—-

-——  --—-

- - - - -  —---

---—  --—-
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D I s T R I C T  - R I G  ID N O  _ _ _ _ D A T E  O F  I N S . _ / _ _ / _ T Y PE  INSP.  _

oDRILLING  I n s p e c t i o n  PINC LIST4
- - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -
ENF.  IINC *I PART I GENERAL PINC DESCRIPTION lCl#CKl#Y  I*N I

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1~1---~---~---~
w ~ 6s.o!-iZ-;iG-CE-Fi;iFEEG-FiEFFi~Y-i6Ei7iFiEE?---------
---- -.---

~ 4 Fop AU- PERSONNEL ON RIG ARE THERE  SIJF$::::LEW;L,  ~:~---~---~---]
- - - -  - - - - -

w
LIFE JACKETS ANO L IFE RA.FTS? [MAx.  a

.;--1 -----1  -------------------------.-----------------------l-  1---,  ---,---,
~ 6B. O ~ ARE ELECTRICA GENERATORS? MOTORS?

Ii
~IGl+TING  SYS-IZI  I I ;

TEM INS TALLE  , PROTECTED- MAINTAIN D IN ACCOI+  I I I I 1
I I DANCE wITH NATIONAL ELECTRICAL CDDE*  API R P

I 500A-B?
11111

n / z  i l.0~ IS F A C I L I T Y  E(JuIPPEO  W I T H  N E C E S S A R Y  CURBS,  GuT- ~~Jil
- - - -  - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - -  - - - -  - - -  - - -

I I TERS ANO DRAINS OR DRIP PANS?
- - - -  ----- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  I -  I  - - - [  - - - !  - - -
z! 2.0~ ARE ALL DRAINS PIPED TO A TANK OR  SUMP W H I C H

I
Izl

W ILL MAINTAIN OIL AT A LEVEL TO PREVENT DIS-  I I I I
I I CHARGE I N T O THE GULF WATERS*  OR HAS AN ALTER- I I I I

NATE METHOD BEEN APPROVED? 1 1 1 1
- - - -  I - - - - - ‘  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  I -
ZI 4.0~ IS O P E R A T O R  N O T  OISPOSING  OF  OIL.  O I L Y  SOLIDS*  lZl-----------

1 OR OR ILLING  MUO CONTAINING OIL INTO TIIE  HATERS I I
I I OF THE GULF?

- - - -  ..---
ZI - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  I;!---  !--- ~ - - -5.0 ! IS OPERATOR NOT DISPOSING OF ORILLING  NUD CON-

I TAINING  TOXIC SUBSTANCES INTO GULF wATER wITH- I I
I I OUT NEUTRALIZATION?

- - - -  ---.-
ZI -------------------------~-----------------------!i  !--- ~---\---6.0~ IS  OPERATOR NOT DISPOSING DF LIQUID WASTE  MATE-

1 RIALS C O N T A I N I N G  HARMFU S U B S T A N C E S  I N T O  G U L F  i I
I I rWATERS  WITHOUT NEUTRAL I AT ION? 1111

- - - - i  - - - - - l
W I 7.0!

I 1
I- - - -  - - - - -

W I 8.0/
I- - - -  - - - - -

w I  14.0!
I

i
----1  - - - - -  I

w I 10. OI

~q---l---l---
l-l--- i---i---
Iwl1-1--- 1---1---
twl I I
1 1 1 1
I I
l - l - - - !

I
- - -  I - - -

Iwl  I I
1 1 1 1-----  I - - - - -  I - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - -  1  - 1 - - -

Z I 16.0  I  IS  SEWAGE DISPOSAL SYSTEM INSTALLED? ,21 !---l---

----1 ----- '----------------------------------------~--------'-l---l---!---w/z  ~ 17.0 ~ OOES EFFLUENT CONTAIN 50  UG/LITER  OR LESS OF BOOIW
* 150 MG/LITER  OR LESS OF SUSPENDED SO 10S,

I I :z~ ~ ~MINIMUM  C H L O R I N E  RESISUAL OF 1 .0  MG/LI  ER  AFTER  I
MINIMUM  RETENTION TIME OF 15  MINUTES?

- - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - -

----
INAI
- - -

- - -

- - -

I

- - -  ;

- - -

- - -

.-.

- - -

..-

- - -

- - -

- - -

- - -

- - -

- - -

. . . . . . . --------------------  ---------------------------  -------------------------
I

~ I SIZE! ------------:=--------------k  ‘

I

l?%O!  !%% k?~~~k~i  ~OC  !
lHOLEISIZE  ;GRAOEI  WT/FT~INT.  YLD. ;SET  A T  ICEM. I  ?  I  ?  IPSI  I T  IMEITI14EI

I - - - - - - - - -  - - - -  - - - -  - - - - -  - - - - -  - - - - - - - -
~OR.  /STRUC~  X  I

- - - - - -  I - - - -  I - - - -  I - - - -  I - - - - -  I - - - -  I - - - -  I
1X1 l x I 1X1X 1X1X 1X1X1

---------1----  I ----1 -----l  -----  l --------  l ------ l ----  ~----l ----t-----l----l----  I
ICONO. I I
I

I t
I

I I I I I I I i I
- - - - - - - - -  - - - -  ,----I-.---  1 ----- 1  - - - - - - - - ,  - - - - - -  I---.1----  l----l-----l----l----  I

ISUR. I I I I I I I I I

~i;7;;;----------------------------------------------------  ~----------------
- - - -  I - - - - -  I - - - -  } - - - -  I

--------.  - - - -  - - - -  - - - - -  - - - - -  -----.--  - - - - - -  - - - -  - - - -  - - - -
IPROO.

lLINEu  i ! \ i I I i i i----i -----i---- i----1
--------- ---- ---- ----- ----- I -------- I ------ ---- ----

--.---- --- .--— --------------------- --------------------- -----------------------
---------------------  ---------------------  ---------------------  -----------------
I APPROVED - F R O M  OISTRICT  FILE I
- - - -  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  - - - - - - - - - - - - - - - - - - - - - - - - - - -  -----------.--------  - - - - - - - - - - - - -

i
l;;-;~~:;:~  ‘:tE  i  SIZE 1

I GRAOE  ~ WT/FT.  t INT. ‘fIELO
- - - - - -  - - - - - - -  1  - - - - - - - 1 - - - - - - - . . 1 - -  - - - - - - - - - - -

i %T i &ENT  i
- - - - - - - - -  - - - - - - - - - - - -

xl I I
I

1X1
I

x
I

x I
- - - - - - - - -  - - - - - -  I - - - - - - -  I - - - - - - -  I - - - - - - - -  I -------------

ICONO.
- - - - - - - - -  - - - - - - - - - - - -

I I I II ---+----- I - - - - - -  I ..------  I - - - - - - -  I - - - - - - - -  I -------------
~SUR. I I I

/ - - - - - - - - -  \ - - - - - - - - - - - - /
I I..---.--- 1 /I - - - - - -  1 - - - - - - -  { - - - - - - -  I - - - - - - - -  I - - - - - - - - - - - - -  - - - - - - - - -  - - - - - - - - - - - - ~

~ INTER. 1~:1:--------- ------ ------- I -------- I -------- I ------------- I --------- I ------------ f
IPROO.

ILINFR- - - - - - - - -  i - - - - - -  r - - - - - -  l - - - - - - -  i - - - - - - - -  r - - - - - - - - - - - -  i - - - - - - - - -  i - - - - - - - - - - - - i
- - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - -
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D R I L L I N G  INSPECTIO
- - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  -----_----
IENF.  IINC #l P A R T  11 ChSING/MUD PROGRAM  PINC DESCRI@TIDN

~-;--~ -5;;i;-ii;-iii;;;iiiY;-6;iE;iii-i?7;i;-iiiii;-iF-;;i~--l z,1-!--+ - -
FhCE  CASING OID NOT CEMENT PROPERLY?

I - - - -  - - - - - !  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 - 1 - - -  !---
~ Z ~ 31.0~ W A S  LINER S E A L  P R E S S U R E  T E S T E D  AND T E S T  R E S U L T S  IZI  I

RECORDED IN LOG?
I ~z~_~_-----1 -----l  - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - -  - - - - - - - - - - - - - - - - - - -  -

I 32.0 I HAvE CASING STRINGS BEEN PRESSURE TESTEO?

i  ; ! 33.0~ WERE  T E S T  R E S U L T S  RECOROCO  IN ORILLER*S  L O G ?  IMI
- - - -  - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - -  - - - -  - - -

I - - - -  1 - - - - - 1  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 - 1 - - -  ~ - - -
I Z I 34.01 W A S  REMEOIAL  A C T I O N  T A K E N  I F  NEEOEO?
I

Izl
- - - -  1 - - - - - 1  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 - 1 - - -  ~ - - -

I Z I 35.01 WAS THERE PROPER tiOC  T IME BEFORE OR ILLING  OUT? Izl

I I I

:
I

I /- - - -  - - - - -
12 I  39.0!
I ---- -----
12 I 40. o~

~ ‘;--~ ‘Zi;;!

I .---1 ----- I

-------------------------  -----------------  -------
ARE DAILY INVENTORIES OF MUO M A T ERIALS TAKEN+

~;~---j--.

RECOROEO ANO uSEO AS A BASIS FOR OETER$f INIF4G
MINIMUM QUANTITIES OF MUO  NEEDED?

I
I l l------------------------------  -------------------  . ‘ - - -

ARE THESE MINIMUM QUANTITIES OF MUIJ  MAINTAINED? ~Z;
/ - - -

----------------------------  ------------------  ---
H A S  MUO BE E N  P R O P E R L Y  C O N D I T I O N E D  BY CIRCiJLATION

BEFORE STARTING OUT OF THE HOLE OR IS THERE
PROPER DOCUMENTATION I N OFf  IL LER~S  LOG THAT CIR-
CULATION WAS NOT  NECESSARY? (UNOERL  INE WHICH)

- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - -  - - - - - - - - - - - - - - - -
IS  ANNULUS F ILLED BEFORE MUO L E VE L DROPS 100 FT?

- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - -  -
I~oE~HANICAL  OEVICE  USED TO MEASURE MUD TO FILL

~p---
1

I l l
I I
1-1--- 1---
Izl

! ---/;/---,
Ill

'---=:-------------------------------------------  ‘-i --- i---WAS PROCEOURE  IN OCS ORDER 2 USED IF SWABBING OR IZ
FLU1O INFLUX INOIC4TED?

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  i- i--- 1 - - -

PAGE 2.---
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---

---
---
---
---
---

---
---

---
---

---

---
-----,

---
---

---

---
---
---
---
---

---

---
---

---

---
I---------------------  ----------------------  ---------------------  -------- ----

I LAST TIME EvENT OCCURREO?I WHAT OCCURRED? I I---------------------------  -----------------------:  :-: --------------------------
IREcoROEO  IN LOG? I OEPTH? I I- - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - -
I
12 I 42.0~ IS  MUD TESTING EQUIPMENT ON FACIL ITY? Izl

I

I- - - -  -----
Iz

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 - 1 - - -  ~--- !---!  - - -  I
I 43.01  A R E  M(JLI  T E S T S  PERFORMEO DAILY,  O R  A S  wARRANTEO?  IZI I l l- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - -

I I- - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - -
1 FROM FIELO  INFORMATION I A P P RO VE D -  FROM FILE 1- - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - -
10EPTH  ~Muo  W E I G H T  ~VISCOSITY  ~TYpE/6A5E  IMUO W E I G H T  I  V I S C O S I T Y  I  T Y P E / B A S E I

- - - - - -  - - - - - - - - - - -  - - - - - - - - - -  ----------~ -----------~ - - - - - - - - - -  ,  -------------.  ,
I I I I I I- - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - -
Iz I 44.01  ARE MUO TESTS RECOROEO IN DRILLER~S L O G ? 121 I I---1 -----l  - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - -  - -  ,- ,--- - - -  - - -  - - -  ,
I Z ~ 45.0~ IS RECOROING  M U D  P I T  L E V E L  INOICATOR  I N S T A L L E D

I - - - -  - - - - - --!:9-::E::--------------------------------------  ~;~l-!-l--!
I Z  \ 46,0\  I S  AUOIO  Oi?  VISUAL WAf/NING  O N  P I T  L E V E L  INOI  -

CATOR INSTALLED ANO USEO?
1111

I
111111----1 - - - - -  1  - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - -  ,- ,--- ,  - - -  ,--- ,--- ,

12 I 46.01  IS  MUD RETURN INOICATOR  INS TALLEO  AND USEO?
I - - - -  1 - - - - - 1  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1: !--- ! - - - !  - - -  ~---  \
I  Z  ~ 197.0[  I S  A N  O P E R A B L E  DEGASSER  INSTALLEO  A N O  M A  INTAINEOIZI  I I

FOR USE AT ALL TIMEs?
I - - - - 1  - - - - -  I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  :- ! - - - !  - - - 1  - - - 1 - - - ~I Z \ 198.0[  I S  A N  O P E R A B L E  G A S  O E T E C T O R  INSTALLEO  T O  MONITORIZI  I I
I DRILLING MUD RETURNS?

I- - - -  - - - - - 1 1 1 1 !1

12 I 1 9 9 . 0  ~ ';;~-;i~;G;-~G~ ~;~-;~dGi~~;-?G-;  icc-~G;~-G~-7~i;  ~lz  ! I  I  i I
- ---l---l---l--  -f

I BEEN CALCULATE ANO POSTEO? I l l  I l l- - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - -

-----
I ENF .
I - - - -
12
I

i - - - -
Iz

I - - - -
12
1
I
I - - - -
12

1 - - - -

------------------------------  ---------------------------  -----------------
INC #l PART III DRILLING SAFETY EQUIPMENT PINC iCISCKlg  Y lttN  l~NAl-----1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1- I - - -  I - - -  l--- I - - -  I
195.01 IS HYDRAULICALLY CONTROLLEO ANNULAR BOP  OR PRES-IZI Ill

SURE-ROTATING PACK-OFF TYPE HEAO  INSTALLED ON I I
1 THE DRIVE PIPE? (UNDERLINE WHICH)

Ill

49.0 ~ IS  HYDRAULICALLY CONTROLLEO ANNULAR SOP IN- !Ziili!
—-. - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - -  - - - -  - - -  - - -  - - -

I
- - - - -  --:Isk::Q-9u-::!E:sIQE-$  ::!::z-------------------l-l---j---~---\----So.11 1s OIvERTER  S YS T EM  A S  0E5cR16ED  IN  o C S  OR D E R  2, 121

I SECTION Z’. A INsTALLED ON THE ORIVE  OR STRUC-  I I I I I
I TURAL cAs ING? I l l.- ..--1 - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  - ,- ,  - - -  ,--- :--+ --1

50.21  I S  D I V E R T E R  S Y S T E M  A S  OESCRIBEO  IN O C S  O R O E R  2* 121 I
I SECTION 2.11 INS TALLEO  ON C O N D U C TOR CASING? 11111

- - - - -  I  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  I  - 1  - - . 1 - - -  1  - - - 1 - - - 1
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,-------
:NF. ~INC  B
- - - -  -----,
z I  50.31
II

I
I
I

z!---- -----
I 5 0 . 4
I

I
- - - -  - - - - -
z I  5 0 . 5

---- -----
z I  52 .1

I
z I  53.1

I- - - -  - - - - -
z I 5 2 . 3
i’ I  53 .3

I- - - -  - - - - -
z I 5.2.4
z I 5 3 . 4---- -----
z / 5 2 . 5
z I 5 3 . 5---- -----
z I 5 1 . 0

I
- - - - - - - - - -

11111
- - - - - - - - -  - - - - - - - - -  - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - l-l---i--- 1 ---1---

IS CHOKE LINE ANO MANIFOLD INS TALLEO? 121111

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 - 1 - - -  ~ - - -  ~---~ - - -
I S  K I L L  L I N E  INSTALLEO? 121

-------------------------------------------------~;\ ---1 - - - :  - - - - - - -
IS F I L L - u P  L I N E  INSTALLEO? !,,,,

-------------------------------------------------  i- 1--- i--- i--- ~---
IF THE 80P IS ON THE GULF FLOOR,  ARE THE CHOKE 121 I I

AND KILL LINES EQUIPPED TO PERHIT THE OIVERSIONI  I I I I
OF HYDROCARBONS AND OTHER FLU IOS? 11111

- - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  .

---------------------------  ----------------------------  ----------------
I WP OF S T AC K I 1 0ATE  OF LAST  TEST I I T E S T  PRESS. I I- - - - - - -  - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  -

-----------------------------  ---------------------------  -------
w 1200c O~ FOP EACH CASING STRING!  HAS THE MAXIMUM PRESSUREIW

T O BE APPLIED TO 80P OURING  WELL CONTROL OPERCI-I
I I TIONS fiEEN  PO STEO?

- - - -  --.-- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - 1-
2 ~ 61.0 ~ IS Ti-IE  A N N U L A R  bLOW-OUT  P R E V E N T E R  T E S T E O  w I T H  {2

whTER TO 70% OF WP O F  S T A C K ?
- - - -  - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - -  .

Z ~ 6?.0 ~ 1S THE ANNULAR BLOW-OUT PREVENTER ACTUATEO  ON iz
DRILL PIPE wEEKLY?

I- - - -  - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - 1-
W I 64.1 ~ IS  TEST INFORMATION FOR ALL BLOW-OUT PREVENTOR ~ Z

TEsTS  RECOROEO IN  O R  ILLER*S  L O G?
- - - -  1 - - - - - 1  -------------------------------------------------l-

! IS ROP TESTED WITH  WATER TO WP OF STACK hSSEMBLY:  I

z ~ 59.1; wHEN INITIALLY INS TALLEO? ~z

z / 59.2! ;~F~~;?ORILLING  OUT AFTER E A C H C A S I N G  S T R I N G  ;;

I
z 1 59.3! NOT LESS T HAN O NCE E A C H WE EK FROM EACH OF THE ~;

I CONTROL STATIONS?
/

z i 59*4 I FOLLOWING REPAIRs THAT REOUIRE  DIsCONNECTING i;
I A PRESSURE SEAL?

- - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - -
z I 60.0~  A~jl~f~E  RAMS ACTUATEO  E A C H  TRIP! A T  L E A S T

1-
12
I.---~ -----~  - - - - - - - - - - - - - - - - - - - - -  - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  1-

2 I 196.0~  A~~lWl\$ND  RAMS ACTUATEO EACH TRIP+  AT LEAST
I

12
I

.---1 --...-1 - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - i-
2 ~ 54*OI ARE THERE A C C UM U L AT ORS OR ACCUMULATORS ANO PuMPS j Z

TO REPEATEDLY OPERATE BoP7
I- - - -  - - - - - I - - - - - - - - - - - - - - - - - - - - - - - - - - -  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  - - - - 1-

----------------
1111
1111
II

- - - 1  - - - 1  - - - 1 - - -  I
1111
1111- - -  - - -  - - -  - - -
i,! iI

- - -  ---l---  l--- I

--j---~  --j---~

I/j
I I
I- - -  - - -  l---l  - - -  I
1 1 1 1
II

. - - l  - - - l  - - - l - - - !
1111
1 1 1 1

.-- 1 - - -  1 - - - 1 - - - 1
1 1 1 1
II

. - - 1 - - - 1  - - - !  - - -  ~
II

!
- - j - - - i  - - -  I ---i

1 1 1 1- - -  - - -  l--- l---l
Iill
1111
I- - -  - - -  I - - -  l---l

I---------------------------  ---------------------------  --------------
IO IFFERENT SIZE(S) OF OR ILL PIPE I I I I I
- - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - -

I I------------------  ---------------------------  ---------------------------  --------
] Z : 57.  Oj ARE INSIOE  BOP ASSEMBLY ANO OR ILL STRING SAFETY IZI  I I I I

VALVES TO F IT  A  L  S IZES OF P IPE IN  THE ORILL
I I I kSTRING MAINTAIN O IN THE OPEN POSITION ON THE \~\fl~

RIG FLOOR?
I  - - - -  1 - - - - - :  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1=1 - - - l  - - - j - - - ,i --- I
I Z ~ 5L3sO~  I S  K E L L Y  C O C K  INSTALLEO  B E L O W  SUIVE } AND ESSEN- ~Z~ ~ , , ~

TIALLY  FULL OPENING KELLY COCK INS ALLEO A T
I I I BoTTOM OF KELLY? I l l  I l l
- - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - -  .  .  .  .  .  .  .  .  . -  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  - - - - - - - - - - - - - - - - - -
I I

- - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - -  - - - - -
I KELLY COCK WRENCH? Iy I IN I I WHERE LOCATED? I I
- - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  - - - - -

I 1
- - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - -  .  .  .  .  .  .  .  .  - - - - - - - - - - - - - - - - - -
1 Z \ 63.01 IS BOP  OR  I L L  CONOUCTEO  W E E K L Y  F o R  E A C H  C R E W ?
..-. . . . . .

Izllll
.  .  .  .  .  .  - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - -  - -.. - - -  - - -  - - - i

~-:--------: -------------------------------------------------~:~---~---!--w~---!I 64. ?1 IS  OR I L L  RECOROEO IN OR ILLER~S L O G ?

H-19



EXHIBIT 1-4 . DRILLING INSPECTION PINC LIST
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D R I L L I N G  I n s p e c t i o n  P.AGE  ●
- - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - -
lENF.  ~INC  ~1 PaRT  III D R I L L I N G  SAFETY  ( C O N T I N U E D )  I
- - - -  - - - - -

I C I * C K I U Y  I*N l#N$l
-------------------------------------------------l  - 1 - - -  1 - - - 1 - - -  ~--- I

12

-------------------------------------------------~;  ~--j---i---l-j

1 2 0 1 . 0  ~ IS THE kELL  C O N T I N U O U S L Y  UNDER S U RV E I L L A N C E  UN-
LFSS sECURED uITH -30P OR CEt4ENT PLUG?

I ----1 ----- I
12 120?. 1 ~ HAVE COMpANy AND DRILLING-CONTRACTOR pERSONNEL

1
I

BEEN TRJ31NE0 IN W E L L  C O N T R O L  ANO A B N O R M A L  PRES-J I I
I I

/ !1
SURE OETECTION? I I

I---- I-----~ -------------------------------------------------!;  i--+: ~:::v:: ~Iz 1202.21 IS  RECORD OF T~AINING  M A I N T A I N E D  O N  F A C I L I T Y ?
I - - - - I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  - - - -
!2 1203. o~ AFTER  OR ILLING  100 FT. BELOti  SURFACE  CAS I NG . tiPs\zl  I ~ I I
I PRESSUPE  TEST BEEN OBTAINEO  ANO RECORDED?
I

I l l II- - - -  I -----1 - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - -  1- I ---j---  1--- ,--- I
Iz 1204. o~ HaVE  INCLINATION ANO OIaECTIONAL  SURVEYS BEEN Izlllll
I (JEITAIKAEO  ANO FILED AS RE(NII17E0 IN OCS ORDER 2, I I j I 1 I
t I I SECTION l.F? I I I l l- - - -  I -----1  - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  - - - -  1- l--- l---  l--- ,--- I
12 1205.0~  DID WELL OESIGN  CRITERIA  CONSIOER  ALL F A C T O R S Izl I l!

SUCH THA T THE WELL BORE COULD RE ExPECTEO  TO I t I
I I I W I  THSTANO  h 0.5 PPG  K I C K ?

II
- - - -  - - - - - I -------------------------------------------------!-i---i---i---\---!

----------------------  -----------------------  ------------------
PART IV HYDROGEN SULFIDE !ClENF.  ~INC  #

I I
!

: I
I - - - -  -----
Iz 1 2 0 6 . 0
I
I I
i  - - - - i  - - - - -
Iz 1 2 0 7 . 0

I I
- - - -  - - - - -

12 120ti*o
I
l---- !-----
12 1209.0
I
1 - - - - 1 - - - - -
I

I
IZ

I

Iz

I
Iz

I

Iz

/
Iz

12
I
Iz
I
!Z
I
Iz
I
I
I
Iz

1:

I

I
I 2 1 O . 1

I

I 2 1 O . 2

/
I 2 1 O . 3

/
I21O.4
I
I
1 2 1 1 . 1
I
1 2 1 1 . 2
I
1211.3
I
1211.4

1211.5
I

I
1 2 1 1 . 6

1211*7

1211.8
I - - - -  - - - - -
I Z ~213.  O
- - - -  -.---
Iz 1214. o
~
----  1-----
Iz 1215. O

I
I - - - - I - - - - -

I
/ I

i
12

I
1216.1

I Z 1216.2
I
I Z ~216.3
I
I Z [216.4
I
Iz 1216.5
I
I Z !216.6-------------

I F  T H I S  W E L L  wILL PENETRATE RESERVOIRS KNOWN  OR i
EXDECTEO T O  C O N T A I N  H Y D R O G E N  SULFIOE  OR IF IT  I

IIAS ENCOUNTFREO  HYOROGEN  SULFIOES  T H E  F A C I L I T Y  I
SH&LL BE INSPECTED FOR THE FOLLOUING:

- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - 1-
wEi?E  P E R S O N N E L  INFORMEO  OF HAZARDS OF H2S AND I Z
S02 AND INSTRUCTED IN PROPER USE OF S A F E T Y
ECJJIPMENT  ANO PROCEDURES? I- - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - 1 -

1S IN F O R M AT I ON REGAkDING  H2S SAFETY MEASURES Iz
PROMINENTLY POSTEO ON FACILITY AND VESSELS
SFRVING  THF FACILITY?

- - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - -  - - - - - - - - i-
HA5 A WEEKLY  H2S DRILL ANO TRAINING S E S S I O N Iz

BEEN HELD ANO RECORDS OF A T T E N DA N C E  RECOROED?  I
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - -  -

HAVE A L L  P E R S O N N E L  B E E N  If.JljFAt3c  TR:NAT’Etl  IN BASIC \ z
1+.?s  F I R  ST-AIO  PRuCEOURES?-------  --------------------------  ----------------  -

I:SJHE FOLLOWING SAFETY EQUIPMENT 6VAILABLE FOR
I

PROTECTIVE BREATHING APPAPATUS  FOR ALL PERSONNEL ! Z
;~GT~E&F~j&~];y~R  ABOARO  M A R I N E  V E S S E L S  SERV-  I

I

REsuSCITATORS, COMPLETE WITH FACE MASKS, OXYGEN ii
BOTTLES AND SPARE OXYGEN BoTTLES?

A SYSTEM OF BREATHING AIR MA NIFOLOS,  HOSES , A N O  $;
MLSKS ON THE RIG FLOOR AND IN THE BRIEFING
AGE AS? I

1 .

FIRsT  AIO  K I T ?

STOKES LITTER OR EQUIVALENT?

POUT8BLE  H 2 S  OETECTORS?

RETRIEvAL ROPES W I TH SAFETY HARNESS?

A CA SCAOE  AIR-BOTTLE SYSTEM TO REFILL INOIVIDUAL\Z
PROTECTIVE 9REATHING  APPARATUS BOTTLES?

1-
12
1.

1.

C H A L K  BoARDS  AND NOTE PdOS ON THE RIG FLOOR,  IN
T H E  S H A L E  SHAKER  AR EA ANO IN T H E  c E M E N T  P U MP
ROOM?

13ULL  HOPNS?

FLASHING LIGHTS?

H2S DETECTOR AMPULES?

i
i-
12
1.

i;------ . . --------- .:------------------------------  I -
1S !IINO  OIRECTION  EQuIPMENT INSTALLED? 12---------------------  ---------------------  --.-.-- 1-
ARE OPERATIONAL OANGER  SIGNS ANO RED FLAGS. Iz

AVAILABLE FOR USE?- - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - 1-
H A s  C O N T I N G E N C Y  PL4N  BEEN OEVELOPEO  PRIOR TO ~Z
COMMENCEMENT  OF OI?ILLING O P E R A T I O N S ?

- - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  -
IS H2S OETECTION A N D  M O N I T O R I N G  E Q u I P M E N T  IN- ~

S T A L L E D  WITH SE N!j ING P O I N T S  A T  T H E  F O L L O W I N G
LOCATIONS: !

FELL  N I P P L E ? 12

SHALE SHAKER? ~:

MUD PITs? 1:
1-

OI?ILLER  # S STAND? Iz
1-

I. IVSNG  QUARTERS? ~:.------------------------------------------------::
oTHER  AREAS h’HERE  H2S  MIGHT  ACCUI.IULATE? 12

----------------
bCK  I

,

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

. . .

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -  I

- - -

- - -

- - - - -

fJY  I*N l#NAl
II

Ill
I l l
Ill
I I
I l---!- - -  - - -
I l l
~~:

- - - i  - - - i - - - i
t

III
Ill

- - -  l---l - - -  I
I I
II- - -  - - -  - - - I
II

!11

---1 ---!---!
Ill

~~I
II

- - - /  - - - / - - - !
Ill
I I

---l---l---t
Ill
I l l
Ill

---1---1---1
I l l
Ill

---l---}---l
I I
I l---!- - -  - - -
Ill---1---1---  f
It
I 1---1- - -  - - -
I l l

---1---1---1
i l l
I l l
I l l

- - -  I - - -  I - - -
II I

---i ---l---:---i---l---l
I l l

---1---1---1

--+--~--j

---1---1---1
I l l
I l l

.--1---1---1
I I
I 11

iii

::: ~:::-:::\

Ill
- - -  t---l  ---1

I l l
- - -  1 - - -  I - - -

I I i
.--1---1---1

I l l
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EXHIBIT 1-4. D R I L L I N G I N S P E C T I O N  PINC LIST
(Sheet 5 of 5)

D R I L L I N G  INsPECTIO,  - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - -
~NF.l INC  ~1 PdRT  IV HYDROGEN SULFIDE [CONTINUEO) ICI HCKIXY
- - - -  I  - - - - -1  -------------------------------------------------l-  1-- -  I  - - -

z 1217.0~  HA VE SAFE BRIEFING AREAS BEEN DESIGNATE?
I

Izl- - - -  - - - - -
z

-------------------------------------------------l- I ---1 ---
121~.01  ARE ALL V E N T I L A T I O N  OEVf  CES E X P L O S I O N  P R O O F ? Izi I---- ----- ----------------------  ----------------------  -----

Z ~219.1~  ARE OR ILL S T R I N G S  CASING?  WELLHEAOS BOP ANO
l - l - - -  i - - -
Izl  I

RELATEO  EQUIPMENT DE SIGNEO  FOR H?S SERVICE?
I- - - -  - - - - - I l l- - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - -  - - - -  .-.

z 1219.2~  DOES TOOL JOINT COMPOUNO  BEING U S E O  N O T  CO N T A IN iZ~
I FREE SULPHFR? /

- - - -  1 - - - - - 1  -------------------------------------------------1-l---]---
z 1220. Oj IS THE PH OF hATERBASE  M U D  S Y S T E M S  M AI N T A IN E D  ATIZI

I 10.0 OR GREATER?
I- - - -  - - - - -

z
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  /- i---

1221.0~  ARE SUFFICIENT AODITIVES  FOR N E U T R A L I Z A T I O N  O F
1---

I
Izl

H2S AVAILABLE? II :
1- - - -  - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - -

z 1222 .0  ~ IS GAS FROM THE MUO OEGASSER PIPED TO A C L O S E D
l - l - - -  i - - -

I
1.?1 t

F L A RE SYSTEM FOR BURNING AT A SUITABLE REMOTE I  I  I
1 STACK? 1[ t---- -----

z
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - i - i - - - i - - -1223.0! IS THE H2S FLARE SYSTEM EQUIPPEO  WITH A PILOT,

IGNITER?
izl  I

- - - - I l l
z

- - - - - - - - - - - - - - - - - - -  I-1 - - -  1 - - -
I I AuTOMATIC IGNITER AND HACKUP
1---.-1  - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - -
1224. O\ ARE GENERAL OPERATIONS, INCLUDING OR IL LING,

TRIPPING,  C IRCULATING,  F ISHING,  LOGGING*  CORING
I A N O  S T R I P P I N G  PERFOPMEO IN ACCOI?OANCE  wITH T H E

I PROVIS IONS OF OCS OROER 2, SECTION 5.0 (PERSON-
1 I NFL SAFETY AND PROTECTION OF FfJUIPMFNTl  ?

izi
I I
II
II
II.=j~=--~-  ----------  i- i---i------- i - - - - -  i  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

2 1225.1 ~ ARE THE WELL OPERATIONS CANRIEO  ON IN A MANNER i z i
T O  M I N I M I Z E  T H E  P O S S I B I L I T Y  O F  A  K I C K ? I I.;- I - - - - -  I - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - -  - - - - -  ,- ,  ---

1225s2~ IS THE OISPOSAL OF  WELL I N F L U X  F L U I D S  F R O M  A
KICK EITHEP  BY PUMPING THE FLUIOS  BACK INTO TME  ~z~

I I FORMATION OR BY USING APPROPRIATE W E LL CONTROL ~ ~
I TECHNIQUES?

- - - -  - - - - -
z 1226.0~  I S  W E L L  T E S T I N G  P E R F O R M E D  WITH  A M I N I M U M  N U M B E R  ~Z~ i

I  OF PERSONNEL IN  THE IMMEDIATE VICINITY?
- - - -  1 - - - - - 1  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 - 1 - - -  1 - - -
z 1227.0 ~ IS A SPECIAL SAFETY MEETING CONOUCTEO BEFoRE

I
Izl I

WELL TESTING? I l l

i
- i  - -

I
I
:

I  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  i -  i--- i---

I- - - -  - - - - - I - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - -  - - - - - -  i - j - - -  i - - -
z 1228.0  ~ ARE AL L  G A S E S  I-’RoOUCEO  VENTEO  THROUGH THE FLARE I  Z  I ~

I SYSTEM AND BURNEO? II
.---1  -.---i - - - - - - - - - - - - - -  .--l=-- - - - - - - - - - - - - - - - - - - - - -  - - - - - - -  i-i - - -  i - - -
Z ~ 229.0{  ARE NO SMOKING RULES RIGOROUSLY ENFORCEO? Izl- - - -  - - - - -
z

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 - 1 - - -  ~---
1230.0 I 00ES TUBING, MELLHEAD  EQUIPMENT ANO TEST TOOL
I

Izl
U S E O  F O R  T E S T I N G  M E E T  T H E  R E Q U I R E M E N T  F O R  H 2 S  I I I

/ SERVICE? 111----  ----- ---------------------------  ----------------------
z

i - i - - -  i - - -1231.0~  IS TEST STRING FL USHEO WITH TREATEO FLUIO AFTER !Z! I
THF TF<T?---- . ,!,

----  i -----i  --------------------  ---------------------  --------1- l---~ - - -
Z / 232.0 ~ IS S U R F A C E  T E S T  E Q U I P M E N T  SUITAEILE  FOR h2S Izl jSEk  VICE? I I---------------------------  ---------------------------  --_-.&-: _-:_-

?4
- - -
#N
- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

---

---

---

---

---
---

---

---

---

E5- - -
#Na
- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

- - -

.-.

- - -

- - -

- - -

- - -
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EXHIBIT 1-5 . PRODUCTION INSPECTION PINC LIST
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@15 TQ1CT  - CoWOLEA (lAIE  O F  Ir.JSP  .__/--/__——- TvPt.  INsP. _

W W N W C T I O N  IN~PEc TION PIJJC  LI\T*
- - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - -
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